AUTHENTICATED , 
US. GOVERNMENT 
INFORMATION ^ 


S. Hrg. 111-1009 


EARTHQUAKE PREPAREDNESS: 

WHAT THE UNITED STATES CAN LEARN FROM 
THE 2010 CHILEAN AND HAITIAN EARTHQUAKES 


HEARING 


BEFORE THE 

AD HOC SUBCOMMITTEE ON STATE, LOCAL, 
AND PRWATE SECTOR PREPAREDNESS 
AND INTEGRATION 

OF THE 

COMMITTEE ON 
HOMELAND SECURITY AND 
GOAH]RNMENTAL AFFAIRS 
UNITED STATES SENATE 

ONE HUNDRED ELEVENTH CONGRESS 

SECOND SESSION 

SEPTEMBER 30, 2010 


Available via the World Wide Web: http://www.fdsys.gov 

Printed for the use of the Committee on Homeland Security 
and Governmental Affairs 



U.S. GOVERNMENT PRINTING OFFICE 
63-864PDF WASHINGTON : 2011 


For sale by the Superintendent of Documents, U.S. Government Printing Office 
Internet: bookstore.gpo.gov Phone: toll free (866) 512-1800; DC area (202) 512-1800 
Fax: (202) 512-2104 Mail: Stop IDCC, Washington, DC 20402-0001 


VerDate Nov 24 2008 1 1 :43 Jun 27, 201 1 Jkt 063864 PO 00000 Frm 00001 FmtSOII SfmtSOII P:\DOCS\63864.TXT JOYCE 


H605-41 331 -79W7 with DISTILLER 


COMMITTEE ON HOMELAND SECURITY AND GOVERNMENTAL AEFAIRS 


JOSEPH I. LIEBERMAN, Connecticut, Chairman 


CARL LEVIN, Michigan 
DANIEL K. AKAKA, Hawaii 
THOMAS R. CARPER, Delaware 
MARK L. PRYOR, Arkansas 
MARY L. LANDRIEU, Louisiana 
CLAIRE McCASKILL, Missouri 
JON TESTER, Montana 
ROLAND W. BURRIS, Illinois 
EDWARD E. KAUFMAN, Delaware 


SUSAN M. COLLINS, Maine 
TOM COBURN, Oklahoma 
SCOTT P. BROWN, Massachusetts 
JOHN McCAIN, Arizona 
GEORGE V. VOINOVICH, Ohio 
JOHN ENSIGN, Nevada 
LINDSEY GRAHAM, South Carolina 


Michael L. Alexander, Staff Director 
Brandon L. Milhorn, Minority Staff Director and Chief Counsel 
Trina Driessnack Tyree, Chief Clerk 
Joyce Ward, Publications Clerk and GPO Detailee 


AD HOC SUBCOMMITTEE ON STATE, LOCAL, AND PRIVATE SECTOR 
PREPAREDNESS AND INTEGRATION 

MARK L. PRYOR, Arkansas 

DANIEL K. AKAKA, Hawaii JOHN ENSIGN, Nevada 

MARY L. LANDRIEU, Louisiana GEORGE V. VOINOVICH, Ohio 

JON TESTER, Montana LINDSEY GRAHAM, South Carolina 

Donny William, Staff Director 
Ryan Tully, Minority Staff Director 
Kelsey Stroud, Chief Clerk 


(II) 


VerDate Nov 24 2008 


11:43 Jun 27, 2011 


Jkt 063864 PO 00000 Frm 00002 Fmt 5904 Sfmt 5904 P:\DOCS\63864.TXT JOYCE 



H605-41 331 -79W7 with DISTILLER 


CONTENTS 


Opening statement: Page 

Senator Pryor 1 

WITNESSES 

Thursday, September 30, 2010 

William L. Carwile, III, Associate Administrator for Response and Recovery, 
Federal Emergency Management Agency, Department of Homeland Secu- 
rity 3 

Dirk W. Dijkerman, Acting Assistant Administrator, Bureau for Democracy, 
Conflict, and Humanitarian Assistance, U.S. Agency for International De- 
velopment 5 

Cristobal Lira, Director, Committee for Earthquake and Tsunami Emergency 
(March-August, 2010), Reconstruction Committee (Since August, 2010), 

Chilean Ministry of Interior 7 

James M. Wilkinson, Executive Director, Central United States Earthquake 

Consortium 16 

Ellis M. Stanley, Sr., Vice President, Dewberry, and Director of Western 

Emergency Management and Homeland Security Services 17 

Reginald DesRoches, Ph.D., Professor and Associate Chair, Georgia Institute 
of Technology, School of Civil and Environmental Engineering 19 

Alphabetical List of Witnesses 

Carwile, William L. Ill: 

Testimony 3 

Prepared statement 26 

DesRoches, Reginald Ph.D.: 

Testimony 19 

Prepared statement 87 

Dijkerman, Dirk W. : 

Testimony 5 

Prepared statement 39 

Lira, Cristobal: 

Testimony 7 

Prepared statement with attachment 46 

Stanley, Ellis M. Sr.: 

Testimony 17 

Prepared statement 81 

Wilkinson James M.: 

Testimony 16 

Prepared statement 73 

APPENDIX 

Questions and responses for the Record from: 

Mr. Carwile 93 

Mr. Wilkinson 97 

Maps submitted by Senator Pryor from U.S. Geological Survey and FEMA 99 

Earthquake Comparison submitted by Mr. Wilkinson 104 

Map submitted by Mr. Stanley 106 

Additional document submitted for the record by Mr. Lira 106 


(III) 


VerDate Nov 24 2008 1 1 :43 Jun 27, 201 1 Jkt 063864 PO 00000 Frm 00003 Fmt 5904 Sfmt 5904 P:\DOCS\63864.TXT JOYCE 



H605-41 331 -79W7 with DISTILLER 


VerDate Nov 24 2008 


11:43 Jun 27, 2011 Jkt 063864 PO 00000 Frm 00004 Fmt 5904 Sfmt 5904 P:\DOCS\63864.TXT JOYCE 



H605-41 331 -79W7 with DISTILLER 


EARTHQUAKE PREPAREDNESS: WHAT 
THE UNITED STATES CAN LEARN FROM THE 
2010 CHILEAN AND HAITIAN EARTHQUAKES 


VerDate Nov 24 2008 


THURSDAY, SEPTEMBER 30, 2010 

U.S. Senate, 

Ad Hoc Subcommittee on State, Local, and 
Private Sector Preparedness and Integration, 
of the Committee on Homeland Security 
and Governmental Affairs, 

Washington, DC. 

The Subcommittee met, pursuant to notice, at 9:30 a.m., in room 
SD-342, Dirksen Senate Office Building, Hon. Mark L. Pryor, 
Chairman of the Subcommittee, presiding. 

Present: Senator Pryor. 

OPENING STATEMENT OF SENATOR PRYOR 

Senator Pryor. I want to go ahead and call our hearing to order. 
I want to thank everyone for being here. I am sorry I was a few 
minutes late. I got caught out in the hallway, but want to welcome 
everyone to the Ad Hoc Subcommittee on State, Local, and Private 
Sector Preparedness and Integration. We are part of the Senate 
Committee on Homeland Security and Governmental Affairs. 

We have a very distinguished set of panelists and witnesses 
today, to speak on an issue that is very important for our nation’s 
earthquake preparedness. 

I want to start the hearing with a quote, and it says, “The earth- 
quakes cause the ground to rise and fall, bending the trees until 
their branches intertwined and open deep cracks in the ground. 
Deep seated landslides occurred along the steeper bluffs and hill- 
sides; large areas of land were uplifted permanently; and still larg- 
er areas sank and were covered with water that erupted through 
fissures or craterlets. Huge waves on the Mississippi River over- 
whelmed many boats and washed others high onto the shore. High 
banks caved and collapsed into the river; sand bars and points of 
islands gave way; whole islands disappeared.” 

This sounds like something that might be out of the Book of Rev- 
elation, but it is not. It is something that the U.S. Geological Sur- 
vey (USGS) has on their website, and it is a quote from the two 
series of New Madrid earthquake back in 1811 and 1812. 

I think a lot of times people in my part of the country feel like 
earthquakes are something you see on the west coast or in other 
countries. But we have more fault zones than just the ones in Cali- 
fornia and the other States in the west. Earthquake preparedness 

( 1 ) 
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is something that is very important and we should make sure that 
the Federal Emergency Management Agency (FEMA) and others 
are on top of. We want to have this hearing today to get a sense 
of how prepared the United States is to handle an earthquake. 

The witnesses here today have traveled from all around the 
country, and in Mr. Lira’s case, as far away as Chile, to address 
the ability of the United States to respond to and recover from a 
major earthquake. I appreciate all of you for being here, especially 
you, Mr. Lira, for coming such a great distance to help us. 

I would like to also recognize the Chilean Ambassador who is 
here. Ambassador Arturo — is it Fermandois? 

Ambassador Fermandois. Fermandois. 

Senator Pryor. Thank you. Welcome to the Subcommittee. It is 
great to have you here. 

We have called this diverse group of witnesses because they have 
taken part in the response to some of the more powerful and cata- 
strophic earthquakes in recent history, the January 12th earth- 
quake in Haiti and the February 27th earthquake in Chile. Both 
of these were similarly powerful earthquakes. However, the out- 
comes of the two countries’ response efforts could not have been 
more disparate. 

In Haiti, we saw the worst case scenario: A very poor country 
with very primitive building codes and minimal response capacity. 
Some 230,000 people died during this event, and another 300,000 
were injured. Over a million people remain homeless. I want to 
note that we extended an invitation to the Haitian government to 
send a representative here to testify today, but they still have an 
all-hands-on-deck response going on after January’s catastrophe. 

A month later an 8.8 magnitude earthquake struck off the coast 
of Chile. Seismologists estimate that the earthquake was so power- 
ful that it moved the earth’s figure axis by 2.7 milliarcseconds. 

Tsunami warnings were issued in 53 countries causing minor 
damage in San Diego, California, and in Japan. Despite the mag- 
nitude of this disaster, the death toll was only 521, most killed by 
the tsunami. These events hold extremely valuable lessons for U.S. 
Government officials working to develop plans for responding to a 
severe earthquake on American soil. Our goal is to make an Amer- 
ican response look more like the results of Chile, rather than the 
results in Haiti. 

As we near the 100th anniversary of the 1811 and 1812 New Ma- 
drid earthquakes, we are reminded how critical planning and prep- 
aration are to mitigating against loss of life and property. The ef- 
fects of the New Madrid earthquakes were spread over a vast area. 
Physical damage was reported as far away as Charleston, South 
Carolina, and Washington, D.C. In Boston, Massachusetts, which is 
about 1,000 miles from the epicenter, church bells rang due to the 
seismic vibration. 

Consider this: A modern major earthquake along the New Ma- 
drid fault, which covers seven States, Arkansas, Mississippi, Ten- 
nessee, Missouri, Kentucky, Illinois, and Indiana, could impact up 
to 44 million Americans who live in that region, including some 12 
million Americans who live in the highest impact zones. FEMA es- 
timates over $70 billion in infrastructure damage, while others pre- 
dict a $500 billion response and recovery effort. 
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The potential of loss of life, damage to public and private struc- 
tures, and disruption of interstate commerce is staggering. With 
the recent international earthquakes, we can learn valuable les- 
sons. Our witnesses who are here today will help this Sub- 
committee learn some of those lessons and document those for the 
Committee’s work and the Senate. I hope the outcome of this hear- 
ing is that it will lead to a more effective response and more effec- 
tive preparation to these tragic events when they do occur. 

I will introduce each one of the four witnesses on this panel. We 
will give everyone 5 minutes for their opening statement and we 
will submit your written testimony for the record. Do not feel obli- 
gated to read every single word of your written testimony. You may 
paraphrase or skip sections, that is up to you. But try to speak 
under 5 minutes and then we will open the panel up for discussion 
and for questions. 

Our first witness is Bill Carwile, Associate Administrator, at the 
Federal Emergency Management Agency. Our second witness is 
Dirk Dijkerman, Acting Assistant Administrator of the Bureau of 
Democracy, Conflict, and Humanitarian Assistance at the U.S. 
Agency for International Development. And our next witness is 
Carol Chan, who is the Director for the Office of U.S. Foreign Dis- 
aster Assistance at USAID. And then our last witness will be Mr. 
Lira. 

So, Mr. Carwile, would you like to lead us off? 

TESTIMONY OF WILLIAM L. CARWILE III,i ASSOCIATE ADMIN- 
ISTRATOR FOR RESPONSE AND RECOVERY, FEDERAL EMER- 
GENCY MANAGEMENT AGENCY, DEPARTMENT OF HOME- 
LAND SECURITY 

Mr. Carwile. Good morning. Chairman Pryor. Thank you for in- 
viting me to appear before you today on behalf of the Department 
of Homeland Security (DHS) and the Federal Emergency Manage- 
ment Agency. It is my privilege to discuss preparation for a whole 
community response to and recovery from a catastrophic earth- 
quake. I am also prepared to discuss some of the lessons we 
learned from our support to the U.S. Agency for International De- 
velopment (USAID) and the Office of U.S. Foreign Disaster Assist- 
ance (OFDA) during the Haitian earthquake response, as well as 
our reconnaissance work during the earthquake in Chile. 

I am Bill Carwile, FEMA’s Associate Administrator for Response 
and Recovery. I am a retired U.S. Army Colonel and former De- 
fense Coordinating Officer (DCO) who also served as Federal Co- 
ordinating Officer (FCO), other senior emergency management po- 
sitions, and I am well-aware of the immense response and recovery 
challenges that face survivors of a major incident like an earth- 
quake. 

Such an event will require an immediate, massive, and sustained 
support from the whole community. The whole community, that is 
the Federal, State, local governments, and our many private sector 
and volunteer agency partners, as well as the survivors themselves. 
The enormous destruction in a catastrophic disaster environment 


^The prepared statement of Mr. Carwile appears in the appendix on page 25. 
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requires us to focus on our number one priority: Saving and sus- 
taining lives within the first 72 hours. 

The whole community must be prepared to respond in ways be- 
yond our normal paradigms. We must seek atypical solutions and 
adopt a planning process that incorporates such approaches. 

Our planning assumptions for a catastrophic disaster are based 
on worst case scenarios derived from modeling and historical anal- 
ysis. These are designed to challenge preparedness at all levels and 
enforce innovative, non-traditional solutions as part of the response 
strategy to such events. 

National earthquake planning currently includes developing a 
Federal Interagency Operations Plan for earthquakes. This plan is 
a response and short-term recovery-oriented document. It ties na- 
tional, regional, and state efforts together in a capstone document 
that addresses how the Federal interagency will prepare for and re- 
spond to a catastrophic earthquake anywhere. 

This plan is closely linked to the development of the National 
Level Exercise (NLE) 2011, which has, as its scenario, an earth- 
quake along the New Madrid fault seismic zone. The four FEMA 
regions and eight States that are in that zone are working in part- 
nership with Federal, State, and local agencies to develop a coher- 
ent plan using our recently published Regional Planning Guide 
(RPG). 

Scenario and damage information to inform planning efforts are 
provided by the U.S. Geological Survey and the academic commu- 
nity. Regional planning and the development of operational plans 
are completed or underway for several other geographic areas that 
have high earthquake hazards, including the San Francisco Bay 
area and Southern California. 

Our Region VIII and the State of Utah are working together to 
develop a joint region/state catastrophic earthquake plan for the 
impact of an earthquake along the Wasatch fault. Region II will 
lead an 18-month planning effort to develop joint regional plans 
with Puerto Rico and the U.S. Virgin Islands to address a cata- 
strophic earthquake and tsunami in the Caribbean. 

FEMA Regions IX and X in the States of Washington, Oregon, 
California, Alaska, Idaho, and British Columbia, Canada, will work 
together to develop joint plans for an earthquake and tsunami ad- 
dressing the earthquake and resulting tsunami occurring in the 
Cascadia Subduction Zone in the Pacific Northwest of the United 
States and Canada. 

All of our future planning efforts will incorporate the lessons we 
learned from our deployment of the National Urban Search and 
Rescue (US&R) teams to Haiti. These lessons include being able to 
achieve flexibility in deploying these large teams, how to effectively 
employ the dogs to find survivors, and the need to use our teams 
as force multipliers by organizing like teams made up of survivors 
or others. 

Our 28 Urban Search and Rescue task forces will need to be aug- 
mented in a major earthquake who are working with the Depart- 
ment of Defense (DOD) to train and use the National Guard as an 
organized force to serve as light urban search and rescue teams. 

Effectively and rapidly responding to and recovering from the im- 
pact of a catastrophic earthquake is one of the greatest challenges 
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faced by the whole community. At FEMA we recognize success de- 
pends on collective and collaborative efforts of all dimensions of our 
society. 

I look forward to working with the Members of this Sub- 
committee and Members of Congress to address the requirements 
of a catastrophic earthquake or other large disaster. Sir, subject to 
your questions later, that concludes my briefing. 

Senator Pryor. Thank you. Mr. Dijkerman. 

TESTIMONY OF DIRK W. DIJKERMAN, i ACTING ASSISTANT AD- 
MINISTRATOR, BUREAU FOR DEMOCRACY, CONFLICT, AND 

HUMANITARIAN ASSISTANCE, U.S. AGENCY FOR INTER- 
NATIONAL DEVELOPMENT 

Mr. Dijkerman. Can you hear me? Oh, great. Thank you. Chair- 
man Pryor. We really appreciate the invitation to come to testify 
about earthquake preparedness and what the United States can 
potentially learn from some of our experiences. I appreciate that 
you will be putting the written testimony into the record. 

As you commented, the earthquake in January in Haiti killed 
230,000 people and displaced and disrupted the lives of another 
three million. Right after that, one of the good steps was that 
President Obama designated USAID Administrator Rajiv Shah as 
the United States Disaster Coordinator, and he committed the 
United States would provide a swift, aggressive, whole of U.S. Gov- 
ernment response. 

And in that effort, USAID coordinated the efforts of a number of 
U.S. Government agencies, including the Department of State, 
Health and Human Services (HHS); Homeland Security; and, of 
course, our colleagues here from FEMA. 

I think you are probably aware that FEMA and USAID, particu- 
larly the Office of Foreign Disaster Assistance, have had a long re- 
lationship sharing lessons back and forth, and we can give you 
some of the historical lessons as well. But I will focus more on 
some of the more recent findings that we have had. 

But anyway, back to Haiti, to date we have delivered over $1.14 
billion. In the first 2 months of the Haiti earthquake, we sent and 
delivered about $250 million quite quickly, and 1 am going to come 
back to how we did that and why. But what is also significant here 
is in Haiti, we had our colleagues from Chile sending a search and 
rescue team, helping us out and coordinating with other search and 
rescue teams from around the world. 

But about 2 months after the Haiti earthquake, as you men- 
tioned, the earthquake in Chile struck. I think it ranks up there 
as one in a century-type earthquake, but there, as you noted, the 
impact was very much different. USAID has had a long relation- 
ship with the national office in Chile responsible for preparedness, 
and because of that, we were able to take our directions from the 
Chileans on what to do and they were able to guide us and the 
international community. 

I think it is a very strong lesson on the impact of preparedness, 
not only in terms of the disaster response, but also working it 
through the system where they came up with more rigorous build- 


^The prepared statement of Mr. Dijkerman appears in the appendix on page 39. 
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ing codes, but then they also implemented it, which is, perhaps, 
even more important than just defining the improved codes. I will 
let my fellow panelists go into it in much more detail. 

So, first, what are some of the lessons that we talk about? One, 
we have learned over and over again, and even in Haiti and in 
Pakistan, is that we can have a very small footprint, but still have 
a very huge and rapid impact by utilizing existing in-country rela- 
tionships as force multipliers. 

As I said earlier, we delivered about $254 million within 2 weeks 
and we did that by sending out what we call our Disaster Assist- 
ance Response Team (DART) that had about 34 members. But we 
had tapped into our existing relationships with many non-govern- 
mental organizations and United Nations agencies on the ground, 
who in turn had reached back to the rest of their organizations 
throughout the world to bring in what we needed. 

This obviously, our number of 34 people for USAID, did not in- 
clude the 500-plus members that were brought in from search and 
rescue and the 20,000 military folks that were also brought in. But 
focusing on the resources we delivered and focusing on the fact that 
we used these non-governmental organizations, it gives us a couple 
of advantages. 

One, as I said, force multiplier, but two, because they are there, 
they immediately start helping us try to maximize the extent to 
which we can make sure the assistance is locally attuned to the 
cultural challenges and circumstances there. I know the United 
States is not as diverse a difference between, let us say, Haiti and 
the United States, but being culturally attuned is always a chal- 
lenge. 

Now, the other point is that we, as USAID, again different from 
FEMA, do not implement. We implement through people. But we 
do keep ourselves on the ^ound right next to everybody else, close- 
ly monitoring, making adjustments, and issuing new grants as we 
go. And that is part of how we stay on top of it, and, if you will, 
move a fair amount of resources. 

This model that we use is very flexible. In Haiti, we had 34 peo- 
ple addressing, if you will, a caseload of up to three million people 
affected. Right now in Pakistan, which is being affected by a flood 
we have about 17 people on our DART addressing and trying to ad- 
dress the caseload of between 16 and 20 million people. Again, we 
are using the same structure and I think it has been fairly effective 
there to move almost $300 million in a fairly short period of time. 

The second lesson I would want to mention is that we are learn- 
ing that the single chain of command, which we normally use, is 
not good enough and we have to scale it up, and here, we are actu- 
ally learning from some of what FEMA has done and we are trying 
to make the whole of U.S. Government response a bit more com- 
prehensive and work more on where the resources are going to 
come from and how we can do this. 

The last thing that I would point out is that we are focusing on 
a lesson about the technical teams that we send out. They have to 
be small, nimble, mobile. We need to get them up to and familiar 
with international standards, and a benefit like this will also help 
if they come in to help us in the United States. 

So let me stop there and thank you very much for inviting us. 
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Senator Pryor. Thank you. Ms. Chan, you are not going to tes- 
tify, as I understand it, but will be available for questions and we 
appreciate that. 

Mr. Lira, we again thank you for being here. I do not want you 
to feel constrained by the S-minute rule since you have a presen- 
tation and since you have traveled such a great distance to be here. 
Go ahead and give us your presentation. 

TESTIMONY OF CHRISTOBAL LIRA,i DIRECTOR, COMMITTEE 

FOR EARTHQUAKE AND TSUNAMI EMERGENCY (MARCH-AU- 
GUST, 2010), RECONSTRUCTION COMMITTEE (SINCE AU- 
GUST, 2010), CHILEAN MINISTRY OF INTERIOR 

Mr. Lira. Good morning Mr. Chairman. It is an honor and a 
privilege for me as the Director of the Reconstruction Committee 
of Chile, to be here at the U.S. Senate for sharing with you the 
Chilean experience on how we faced the devastating February 
earthquake. Thank you for calling me to this hearing. 

Committee of Chile, to be here at the U.S. Senate for sharing 
with you the Chilean experience on how we faced the devastating 
February earthquake. Thank you for calling me to this hearing. 

In this opportunity I would also like to thank the U.S. Govern- 
ment, the tJ.S. Senate, and all the people in this country that 
helped Chile during those difficult times. 

In my presentation, I would like to talk about three main topics, 
earthquake and tsunami impact, government reaction and organi- 
zation, initiatives in place and learning captured. First of all, I will 
try to show you how big this emergency was and the consequence 
it had for our people and our economy. 

As you can see, this was the fifth strongest earthquake reg- 
istered until now. The total loss was 14.9 percent of the gross do- 
mestic product (GDP), a huge loss for our economy. Image can say 
a lot about what happened in our country. This image shows the 
island of Juan Fernandez before and after the tsunami. This image 
shows Talcahuano port in the south, one of the most important 
ports in the country. Here you can see our main highway in the 
city of Santiago and all the damage caused by the earthquake. 

A bridge, 200 kilometers south of Santiago, before and after the 
earthquake. This is the town of Dichato before and after the tsu- 
nami. The picture shows the Alto Rio building in Concepcion after 
the earthquake. Here we can see the enormous impact of the earth- 
quake and tsunami, in all, 521 fatal losses, 56 disappeared, 370,000 
destroyed houses, 73 destroyed hospitals, 3,049 destroyed and dam- 
aged schools, 1,250,000 children out of school, 221 destroyed and 
damaged bridges, 900 towns. Here you have an open view of the 
damages by sector in the economy. As I say before, it was 14.9 per- 
cent of the country’s GDP. 

Now I am going to talk about the government reaction to this 
emergency and how it organized to respond and deliver the nec- 
essary solutions. The most important thing is that we started si- 
multaneously to attend the emergency and also starting the recon- 
struction efforts. 


^The prepared statement of Mr. Lira appears in the appendix on page 45. 
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As you can see here, two committees were created, the first one 
to respond to the emergency and the second to start working in the 
reconstruction. The emergency committee recruited around 10 peo- 
ple from the private sector to work temporarily in this committee. 
These people continued to receive their wages from the companies 
where they used to work. This help from the private sector and an 
emergency law that made it easier to huy and deliver help was fun- 
damental for the success of the emergency committee in a very 
short period. 

We worked in coordination with the armed forces and the Office 
of Emergency of the Interior Ministry (ONEMI). Also, very coordi- 
nated with a new authority, especially the regional governments. 

The armed forces were very important in two stages of the emer- 
gency, first, working to restore the public order that was missing 
after the earthquake, and second, changing their guns for tools to 
help to huild emergency houses and remove dehris from the street. 
That is the first stage and then they changed their guns to tools. 

A fundamental aspect to have permanent knowledge of the situa- 
tion and deliver fast and adequate solutions was that the govern- 
ment worked permanently in the field, distinguishing their people 
with colorful red jackets so the people recognized us and talked to 
us and cried with us. 

Since the beginning of the government, we have worked together 
with McKinsey Company trying to have a good diagnosis of what 
worked well and what did not work during this emergency. I would 
like to share with you these learnings and how we are working to 
be better prepared when the next emergency comes. 

We have the seismological and telecommunication infrastructure. 
Communications were down for more than 12 hours. Sensors took 
more than two hours to provide the information. So we are working 
on investments in real time monitoring process and robust tele- 
communication systems with multiple backups. 

Issuing alarms process. Process to issue an alarm involved un- 
clear communication protocols, multiple unnecessary decision 
points, and no use of mass communication channels. We are work- 
ing on clear communication protocols, single responsibility for deci- 
sion, and use of mass communication channels. 

Emergency task force. We do not have a force dedicated to help 
in initial evaluation of damage, nor specialized in emergency proce- 
dures. So we are developing an army emergency task force special- 
ized in emergency procedures. 

Chain of command. No clear chain of command in place, too 
many direct reports organized by institution instead of functions, 
and leadership duplicity. We are working on no more than eight di- 
rect reports organized by function and single leadership. 

The war room dynamics. Unrestricted access, everybody sitting 
around the same table randomly, and press with direct access to 
everything. We are working on restricted area access, decision 
makers in one table separated from support staff in separate tables 
grouped by functions. 

Looting. Heavy looting began 18 hours after the earthquake. Pro- 
cedures to deploy armed forces to ensure safety in the first hours 
of the emergency. 
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But we also learned from the good things we had in place. You 
hear about the 600 people that died in Chile compared with Haiti. 
The first thing was the population knowledge. Chile’s coastal popu- 
lation have a very good understanding of the need to evacuate in 
the event of any big earthquake. The second thing was the lack of 
fires. Chile’s energy network shuts down automatically in the event 
of any major earthquake. It is difficult to be without light, but also 
without fire. 

And the robust civil infrastructure. Chile construction norm and 
developers being responsible for more than 10 years provided a 
civil infrastructure that was able to protect Chilean citizens over- 
all. 

So also, I would like to give you some materials. You will have 
more information on the topics I have talked about before, a copy 
of the Sustainable Reconstruction Plan of Constitucion City, an ex- 
ample that we have there, so you can see how we have been devel- 
oping a reconstruction plan since the beginning of the government. 
That plan takes about 1 year to develop and we do it in 4 months. 

Information about the Onemi, the Chilean Emergency Office, and 
how they are working in the prevention, response, and recovery for 
future emergencies. I will also give you a presentation from the 
Minister of Finance where you can find more information about the 
costs that this emergency implied for our economy, and how the 
government is preparing to finance these costs. And the final daily 
report from the Emergency Committee where you can find details 
about the aid delivered in the area affected by the earthquake and 
tsunami. 

I am pleased. Feel free to ask anything, other information. I 
would like to invite the Senators to visit us. It will be an honor to 
show you personally all the details in the field. Thank you very 
much. Senator Pryor. 

Senator Pryor. Thank you for your statement and your presen- 
tation. 

Mr. Carwile, let me start with you, if I may. Just in general 
terms, if you were going to grade the Federal Government right 
now on our preparedness for a big earthquake, wherever it may 
occur in our country — how would you grade us on our prepared- 
ness? 

Mr. Carwile. Mr. Chairman, I would probably give us a B. I 
think we have made great progress in the last year and a half or 
so with regard to building on regional and state plans. Sir, we are 
kind of a bottoms-up constitutionally, so through Congress’s grant 
programs that we administered on our preparedness side of the 
house, we have seen some significant increases in state and local 
capacities for a major event. 

I think on my side of the house, on response recovery, we have 
done a lot more coherent planning with our regions and States. It 
occurred to me when I came back to government about 18 months 
ago that there has been sort of a centralization here in Washington 
of planning efforts, which was OK at the Federal level, but when 
you really have to implement them, it is down to a state and a re- 
gional level. So I think we are moving along very well. 

I do believe that the National Level Exercise 2011, which will be 
on the year anniversary of the terrible New Madrid earthquake you 
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described, sir, will give us an opportunity to grade that prepared- 
ness a lot better than we can right now. 

Senator Pryor. Good. And let me ask the follow-up. You men- 
tioned State, local, and I will throw in private sector. How would 
you grade the State, local, and private sector on their prepared- 
ness? 

Mr. Carwile. Let me start with the private sector. We have been 
reaching out to the private sector, actually to some folks in your 
home State, Bentonville, and some other folks around the country. 
In many ways the private sector is ahead of the government. I 
know that some of the large corporations have incredibly robust 
continuity of operations plans for their business model. But we 
have entered into partnerships with them to a much greater degree 
than we ever. 

Last Monday, for example, we had 60 members of both associa- 
tions and corporations at FEMA headquarters to discuss not only 
what can the private sector do for us, where can we buy from them 
for survivors, but what can we, as a government, do to help them 
get back up and operational. So I think the private sector pieces 
are working well. 

We had included them, as well as our volunteer agency partners, 
into several thunderbolt exercises. Those are exercises that Admin- 
istrator Fugate started when he came to office. There is no notice. 
We brought in the private sector and the volunteer agencies to a 
much greater degree. 

We have also established a seat, and we went through some 
issues with our legal folks, but we have a seat now at the National 
Response Coordination Center (NRCC) for a member of the private 
sector and is going to rotate. Right now Target has that seat, but 
they will represent folks in Bentonville and all the other private 
sector folks. So we have partnered with them much better. 

On the volunteer agency side, we have a tremendous relationship 
with the National Volunteer Organization’s Active in Disasters 
(VOAD). They cover not only the big — the American Red Cross, 
Salvation Army — but a lot of the smaller volunteer agencies that 
are so critical to helping our survivors during the time of disasters. 

So that partnership between government and state and local 
level, as well as here at the Federal level is extremely strong. Some 
States have entered into relationships. Louisiana has. Texas has. 
I know Dave Maxwell in Arkansas has entered into — he has a very 
strong relationship with the private sector there. They were part 
of a rehearsal of a drill they had yesterday in North Little Rock. 
The private sector participated. It has to do with New Madrid plan- 
ning. The feedback from that yesterday was great. 

So I think we are in much better shape. That is why Adminis- 
trator Fugate has been pushing the idea of whole community, not 
just the Federal Government or state and local governments, but 
also our partners in the private and the volunteer agency sectors, 
sir. 

Senator Pryor. Good. And you witnessed the terrible earthquake 
down in Chile and it seems to me that they did a lot of things right 
before the earthquake happened that paid huge dividends when it 
actually occurred. 


11:43 Jun 27, 2011 Jkt 063864 PO 00000 Frm 00014 Fmt 6633 Sfmt 6633 P:\DOCS\63864.TXT JOYCE 



H605-41 331 -79W7 with DISTILLER 


11 


VerDate Nov 24 2008 


Mr. Carwile. Yes. In looking at Senor Lira’s slides, a lot of the 
things they were doing well are things that we are trying to do as 
far as a knowledge of the people, working with our private sector 
partners in the energy field. 

But also on the right side of the slide, some of the things that 
we are trying to do, one of my colleagues in the rear said, some of 
the organizational construct, which we have adopted are the Na- 
tional Management System and the Command System, to alleviate 
some of the duplication of efforts. I think we do that pretty well 
now. 

I happened to have heen the Federal Coordinating Officer in 
Hurricane Katrina in Mississippi with Governor Barber, and there, 
with his team, the state team, we formed a unified coordination 
group and worked with the state and local partners down at about 
the county level to create division supervisors under geographic 
branches. So we were able to set the priorities based on Governor 
Barber’s direction, of course, and have some unity of effort. 

So I saw a lot of things that we have been working on in Senor 
Lira’s slides. 

Senator Pryor. One of the things in Mr. Lira’s statement that 
struck me is that the general population has a knowledge level, 
about what to do and what not to do in the event of an earthquake. 
How are we doing in that area? 

Mr. Carwile. I think we have some work to do, sir. 

Senator Pryor. My sense is, if you are living in California, it is 
more something you live with every day. 

Mr. Carwile. That is right. I was able to speak in Kobe, Japan 
a couple of years ago on the anniversary of the Kobe earthquake, 
and in Japan, they teach children in school — we used to do it in 
the Cold War — a duck and cover and all that. Children know, if 
they feel a shake, they go to high ground. 

I think in California, where I have lived in the past, there is a 
lot more cognizance of that. I do not think we do as well in other 
parts of the country, and I know that Jim Wilkinson from Central 
United States Earthquake Consortium (CUSEC) is going to speak 
on the next panel, and Jim is doing a great job through the Earth- 
quake Consortium of the Central United States to try to do that 
outreach work. I think he can probably answer that question, how 
we are addressing the central part of the country, a little bit better. 
But I think California is probably leading the way, sir. 

Senator Pryor. Mr. Lira, how does Chile let the general public 
know what to do in the event of an earthquake, how to prepare be- 
forehand and how to handle things when the earthquake actually 
happens? How has your country done that? 

Mr. Lira. Well, we have some simulations that we do in the cit- 
ies. I gave you some examples of that in the information that I sent 
you before. So there we work — the last one I remember in Iquique, 
the city, it was about 100,000 people moving in a simulation for an 
earthquake and tsunami. 

So in that, you can see it in the news, in the television, so all 
the people know so that after an earthquake, it is very probable 
that you will have a tsunami. So at 3 a.m., the people run away 
to the mountains, to the hills behind the cities. That is why we 
have only about 600 people died. 


11:43 Jun 27, 2011 Jkt 063864 PO 00000 Frm 00015 Fmt 6633 Sfmt 6633 P:\DOCS\63864.TXT JOYCE 



H605-41 331 -79W7 with DISTILLER 


12 


VerDate Nov 24 2008 


Senator Pryor. Wow. Well, that education certainly has paid off. 

Mr. Carwile, I know that we have a large scale earthquake exer- 
cise planned for 2011. What dates will that run in 2011? 

Mr. Carwile. That is in May, sir. I will get back on the exact 
dates. 

Senator Pryor. OK. And I think a lot of times we make sure that 
our first responders are involved and our hospitals know what to 
do. We plan scenarios such as what if this bridge goes out and all 
of that is good for local law enforcement. But will part of the large 
scale exercise include educating the public on what to do and will 
the public have more awareness about the exercise? 

Mr. Carwile. Absolutely, Mr. Chairman, and we are providing, 
through our Hazard Mitigation Grant Program (HMGP), some re- 
sources to the States to do that outreach, as well as working with 
those four consortium that are doing outreach all the time. But 
part of the exercise will be the education of folks through a stra- 
tegic communications part of the exercise. 

Senator Pryor. Great. Mr. Lira, let me ask you follow-up ques- 
tion on that. It sounds like your preparation went well, but if you 
could go back and change one thing before the earthquake, and do 
one thing differently, what would that one thing be? 

Mr. Lira. Probably the war room. We have to — we are working 
on that war room again. We need less people working there be- 
cause if you have 40 people inside a war room, of course, it is very 
difficult to make decisions. 

Senator Pryor. Right. 

Mr. Lira. That is why one of the things that I would like to de- 
fine very clear for a future earthquake is how has to be this war 
room, what people must be there, how you organize the other peo- 
ple, the function people in a separate room. That is something that 
we have to work and pay strong — and also, the first impression. 

We need a team, a task force that goes with a helicopter and im- 
mediately goes through all the affected area and so we can know 
what is happening, real, because at 5 a.m., the television was say- 
ing, “No, we do not have any risk of tsunami,” when the tsunami 
was there. That is why nobody knows in that night. So we need 
that task force that works only looking, what is happening. That 
is both things that I think we have to work on for the future. 

Senator Pryor. Great. Well, that is helpful. Did you jot that 
down, Mr. Carwile? I saw you writing notes. That is good. I am 
glad. 

Mr. Dijkerman, Ms. Chan, I have not forgotten about you all, so 
let me ask a couple of questions. I know that, Mr. Dijkerman, you 
work around the world and try to be there for other countries when 
we provide assistance abroad. I know that you work in a lot of poor 
areas around the globe. We have some poor areas in this country 
as well. 

What is your impression about areas in our country, whether 
they be inner cities or rural areas or just places like Indian res- 
ervations, etc? Do you think that they will be hit disproportionately 
hard because of the poverty or do you think that is much of an 
issue in this country? 
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Mr. Dijkerman. Well, one of the advantages of having spent a 
lot of time overseas is, I think, I almost know that better some- 
times than the United States. 

Senator Pryor. Right. 

Mr. Dijkerman. So please recognize that limitation. But one of 
the differences that we find, if people have lower incomes, is that 
they have lower other resources and opportunities to cushion them- 
selves for unforeseen circumstances, whether it be floods or earth- 
quakes or droughts or you name it. And so, because their cushion 
is much smaller, the impact is much more devastating. So that is 
a reality that we look at. 

And one of the things from that we focus on, not only in focusing 
on saving lives, but we focus, first and foremost, on the very ele- 
mental aspects of saving lives: Getting water, getting essential 
medicine there, particularly for women and children, because some 
of those groups are the first to start suffering. 

And then when we talk about shelter, our immediate response ef- 
forts are very, very basic. Tents, things like that, or for water, 
water bladders. So we try to accommodate the fact that we have 
to respond all over the world with very basic commodities that can 
immediately start saving lives. As Bill mentioned, it is very impor- 
tant to start saving lives in the first 72 hours. 

Senator Pryor. As you work with other countries, do you try to 
go in before disasters happen and help them prepare? Is that part 
of your mission? 

Mr. Dijkerman. Absolutely. That is an investment that we have 
tried to carve out from our first responsibility of being 9-1-1. But 
we have, at times, been able to spend up to 20 percent of our budg- 
et, when we have been fortunate enough to not have too many dis- 
asters, to try to divert towards what we call conflict prevention and 
mitigation. 

So, for example, in Latin America, we have trained over 30,000 
first responders and government officials with us, not only that we 
are training them, but that we work together so that when some- 
thing happens, there is already an estaWished familiarity between 
the groups. So in the case of Chile, the people we sent down there 
already knew some of the officers in the operation and we knew 
what they were capable of and we could just stand on the sideline 
and wait for directions. 

In other places, we do not have that depth of capacity and we 
have to make some investments in potentially shoring that up. But 
the investments that we have made just makes it simply a lot easi- 
er for when something happens. 

I recall, about a year ago, when we had the earthquake in Guate- 
mala, it hit, the Guatemalans activated their service, we went 
there. They say, “Hey, come on in.” We were inside the hard wall 
in the war room and they were just working away and we said, 
“Are you ready, do you need something?” They said, “No, I think 
we have it.” We said, “Great.” 

But that familiarity in processes and procedures just makes the 
response time less. So had there been a need for us, I think we 
could have responded much more quickly. 

Senator Pryor. That is great. Arid you or your team spent a lot 
of time in Haiti as well? 
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Mr. Dijkerman. Yes. 

Senator Pryor. I guess that would be an example of where you 
see how poverty works as a big disadvantage to an area and you 
get into things like building codes, etc, that they just did not have; 
whereas, in Chile, they have had a long history of enforcing seismic 
building codes. 

One thing that I am a little bit concerned about and you may not 
be able to comment on this is that building codes differ so much 
from area to area in the United States. 

My experience is that if you have an economically depressed 
area, they may not pay as much attention to something like a 
building code in order to try to get a business to locate there, as 
compared to some places doing better economically and that have 
the luxury of thinking about things like seismic building codes. Do 
you have any impressions on the disparities within the United 
States or is that just not your area? 

Mr. Dijkerman. That is beyond my area of expertise, but I will 
say the point I emphasized earlier, which is the one that really 
matters, is what Chile demonstrated is not only putting the build- 
ing codes in place, but for me what is much more important is im- 
plementing them. 

What we often find in the first instances in working with other 
countries is it is easy to put the plan together or it is easy to iden- 
tify what needs to be done. But the much more difficult task is to 
do the education of the population, the enforcement of the building 
codes. And even with doing that, there are still going to be gaps 
and limitations. But the key focus that we try to get at is execution 
of what you have decided to try to do. That is almost more impor- 
tant and maybe that is some of the issues that might be present 
here. I will let my colleague from FEMA talk. 

Senator Pryor. Did you have something to say about that? 

Mr. Carwile. I would say that the mitigation efforts in building 
codes and standards of both adopting and implementing, as Dirk 
talked about, Mr. Chairman, are critical. We work very closely 
through the National — we are part of the National Earthquake Re- 
duction Program (NERP) as well as the international body that es- 
tablishes codes, but it is a State by State, in some States it is by 
county, and you are right. 

In the poorer counties — I happened to be working in a southern 
State in a large disaster and we started talking about codes and 
standards and there were not any. But if you look at the difference 
between — we just had a major earthquake in Christchurch, New 
Zealand, in which no lives were lost, but they adopted very strin- 
gent building codes and standards. I think that probably contrib- 
uted to saving a whole lot of lives. But it is a very important issue 
in terms of earthquakes. I cannot think of anything more in pre- 
paring for the population is incredibly important, our ability to re- 
spond with the government and private sectors as far as these 
building codes are what really are going to save lives on the front 
end. 

Senator Pryor. Right. And, Ms. Chan, I am not going to let you 
off the hook here. I do want to ask you one question to see if you 
can enlighten us on this. My understanding is, at last count, there 
were nearly a million people displaced in Haiti. My understanding 
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is a lot of them are living in tent cities or some sort of makeshift 
housing. Does USAID continue to have a presence in Haiti? And 
at this point, given the scale of the disaster, what is our mission 
there right now? 

Ms. Chan. Yes. USAID has a very strong presence there, not 
only with our team on the ground, our Disaster Assistance Re- 
sponse Team, but working very closely with the USAID mission 
and with the State Department. It is a whole government effort 
working towards trying to build back livelihoods. There is a focus 
on, again, trying to do reconstruction and getting people out of the 
displacement camps. 

The Department of State is working very closely also with Presi- 
dent Preval. So, I think, in essence, the overall vision is to help 
people build back their lives at this point. 

Senator Pryor. Good. I want to thank all of our witnesses on the 
first panel. You all have been great. What we will do is leave the 
record open for a couple of weeks. There are some Senators who 
are not here today that have expressed an interest in various as- 
pects of earthquake preparedness. You may want to expect to get 
a few questions from the Subcommittee over the next few days, and 
we would love to get responses back. We will also put your presen- 
tations in the record. Your comments have been very helpful. I will 
go ahead and introduce our second panel. Thank you very much. 

Mr. Car WILE. Thank you very much. 

Ms. Chan. Thank you. 

Mr. Lira. Mr. Chairman. 

Senator Pryor. Yes, sir. 

Mr. Lira. Only to say, again, thank you very much for calling me 
to this hearing, and also, thank you again for all the Americans 
that help us, especially some institutions like the Army, the Air 
Force, FEMA that is here, and USAID, the American Red Cross 
that was there, and all the Americans that helped us 

Mr. Lira [continuing]. Like the government designator. Thank 
you very much. 

Senator Pryor. Well, thank you. You guys have always been a 
good neighbor as well and we appreciate you being here because 
you are helping us now by letting us see the results of your plan- 
ning and your operations in Chile and learn lessons from you. So 
thank you very much for being here. 

Mr. Lira. Thank you. 

Senator Pryor. All right. I will go ahead and bring the second 
panel up and our staff will swap out the name tags and set up the 
microphones. 

I will go ahead and introduce our second panel. 

Our first witness will be Jim Wilkerson. He is the Executive Di- 
rector of the Central United States Earthquake Consortium. 

Our next witness is Ellis Stanley, Vice President and Director of 
Western Emergency Management Services at Dewberry and Dew- 
berry brings a lot to the table. We look forward to hearing from 
you, Mr. Stanley. 

And then our last witness today will be Dr. Reginald DesRoches, 
Professor and Associate Chair of the School of Civil and Environ- 
mental Engineering at the Georgia Institute of Technology. Thank 
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you all for being here. I appreciate your time, preparation, and ef- 
fort to get here today. 

Mr. Wilkinson, we will lead off with you. 

TESTIMONY OF JAMES M. WILKINSON,! EXECUTIVE DIREC- 
TOR, CENTRAL UNITED STATES EARTHQUAKE CONSORTIUM 

Mr. Wilkinson. Thank you, sir. First let me express my sincere 
thanks for the invitation to come and join you today and share my 
thoughts on the earthquake hazard and the risk in central United 
States 

Earthquake hazard in the central United States has a couple 
unique issues that elevate this hazard to a point that is considered 
to be catastrophic if the right variables were to align themselves. 
First, that the geology allows for a very large area of influence. The 
seismic waves from earthquakes carry for great distances before 
they dissipate. This is well-documented, both historically and for 
current seismicity. 

Rather than being constrained by one felt area, the effects are 
commonly reported over a 10-, 15-, even 20-State area. Damage 
from an April 18th 4.8 event of 2008 was recorded in three States, 
thankfully not at a level to be significant. Had this been a mag- 
nitude 5 or greater, the outcome would have been most likely very 
different. 

The other unique issues with earthquakes in the central United 
States is the sequencing of large events like those of 1811 and 
1812, meaning that rather than a single main shock followed by 
some number of aftershocks, we experience several main shocks 
spread over a period of time, each with their own series of after- 
shocks. This has been documented to have occurred in 1811, 1450, 
900 A.D., as well as 2350 B.C., also supporting the fact that the 
events of 1811 and 1812 were not a one-time event. 

These unique aspects, coupled with the fact that the United 
States has not built with earthquakes in mind until most recently, 
and the fact that we have a large percentage of old and aging infra- 
structure has created a situation that would be truly catastrophic. 
But it does not stop there. 

There are cascading effects with the impact either from the shak- 
ing or liquefaction or both that would also have additional sec- 
ondary losses to oil and gas pipelines that run through the central 
United States; electrical grid, which also happens to service a large 
portion of the north and eastern United States, including the Dis- 
trict of Columbia; as well as impact to commerce, loss of highways, 
bridges, river systems, agricultural farming, and ports. 

I have described but a small sampling of the issues that make 
the seismic hazard associated in central United States a significant 
issue. With a hazard that presents such a daunting picture, it is 
easy to see how addressing it would present significant challenges. 
This is not your garden variety hazard. The complexity for dealing 
with a hazard affecting multiple States, Federal regions, make this 
an area that requires a strong collaborative approach from all lev- 
els of government as well as the private sector and citizens alike. 


^The prepared statement of Mr. Wilkinson appears in the appendix on page 73. 
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While there is nothing we can do about the hazard, there is good 
news. The risk can be addressed, the steps can be taken to reduce 
that level of exposure, but there has to be a willingness to work 
towards that goal. A strong public awareness and educational effort 
is key, in combination with an aggressive mitigation program. 

This does not mean we have to turn away from the development 
of strong response and recovery plans. On the contrary, we need to 
be working towards a balanced approach that supports all program 
areas working together to make our communities safer and more 
responsive to future seismic events. 

In addition to day to day program efforts of the National Earth- 
quake Hazard Reduction Program (NEHRP), CUSEC has been 
working in partnership with FEMA and a host of others for the 
past 4 years on a focused effort to revise and, in many cases, de- 
velop new earthquake response plans at the local. State, regional, 
and national levels. We will test these plans in April of next year 
in a multi-state, multi-regional national level exercise in order to 
identify any gaps which have been identified and improve on those. 

The exercise is one of many planned bicentennial events in ob- 
servance of the 1811/1812 earthquakes. Other significant events 
will include the Great U.S. Shakeout, which is an earthquake drill, 
and various planned earthquake program training and other out- 
reach activities. 

In closing, addressing earthquake risk in the central United 
States is not a function of one organization or governmental agen- 
cy. The issue requires a comprehensive approach involving citizens, 
community leaders. Non-go vermental organization (NGOs), as well 
as the private sector and many others working with state and na- 
tional levels of government. Unless we improve on our abilities to 
work together, putting aside our programmatic and organizational 
differences, we will be faced with sporadic and marginal improve- 
ments and ultimately, communities less prepared to address a 
major earthquake. 

As Executive Director of the Central United States Earthquake 
Consortium, it has been my special honor for me to have the oppor- 
tunity to share with you my thoughts concerning the earthquake 
threat in central United States 

Senator Pryor. Thank you. Mr. Stanley. 

TESTIMONY OF ELLIS M. STANLEY, SR.,i VICE PRESIDENT, 

DEWBERRY; DIRECTOR OF WESTERN EMERGENCY MANAGE- 
MENT AND HOMELAND SECURITY SERVICES 

Mr. Stanley. Chairman Pryor, thank you so much for having us 
here to speak to you before this Subcommittee on Earthquake Pre- 
paredness-What the United States Can Learn from the Chilean 
and Haitian Earthquakes. 

How a government responds after a disaster usually captures the 
headlines. But most often it is the role that government plays in 
preparing for these types of events that can b^e the single biggest 
factor in minimizing not only the event’s initial toll, but also the 
recovery time necessary to bring a community back to a healthy 
functional State. 


^The prepared statement of Mr. Stanley appears in the appendix on page 81. 
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In this regard, an examination of how the government of Chile 
responded during the immediate aftermath of the earthquake and 
related tsunamis is appropriate. I will also address how Southern 
California differs from a lot of these incidents in their prepared- 
ness. 

Our findings reinforced the importance of our pre-disaster rela- 
tionships with all of our governmental, non-governmental, and 
community partners, including the private sector. Properly done, 
these relationships require an organizational commitment as well 
as a significant investment of time and personnel. The number and 
complexity of these relationships will vary based on local nuances. 
But as a general rule, it is vital to ensure active participation in 
disaster policy and planning and response and recovery activities 
at all levels. 

It was no surprise to learn that the areas of Chile that made the 
most effective use of resources were the very areas where some 
level of interaction had been ongoing before the earthquake. In the 
interest of time, I will just give some of the overall findings and 
ask that the rest be submitted for the record. 

The previous panel talked about the people’s knowledge. We dub 
that culture of resilience. What we saw in Chile was people had re- 
silience that they did not even know they had. For example, there 
were fewer lives lost in the tsunami area simply because they had 
been taught that if the earthquake shakes enough to knock you off 
your feet, move to higher ground. They did not have to wait for the 
government or anyone to give them signals. 

We also learned that they have a compulsory military, and even 
though they do not see that as emergency planning, it was plan- 
ning that helped them to be resilient. Volunteers in Chile tend to 
be very resilient. They are able to work effectively with little or no 
direction from the national headquarters. This has been part of the 
reason that they were able to do so well. 

Some of the recommendations for improvement that we took 
away is that emergency plans need to be flexible and include alter- 
native options in case primary plans are unable to be executed. 
That sounds simple, but so often we do not do the backup to the 
backup to the backup. All volunteer leadership at all levels need 
to know the emergency plan. Exercises need to be done on a reg- 
ular basis with everybody participating. 

Involve local officials in regional planning as well. Perform a re- 
alistic assessment of life-essential systems such as water or emer- 
gency medicine and supplies. Personnel should be trained in the 
probability of core services not being available and exercise that. 

Personnel conducting comprehensive exercises including joint 
government, private sector, NGO, emergency responder, and com- 
munity exercises before an incident is paramount to surviving and 
thriving. Individual resilience and effective networking with local 
partners are vital to the continued success of the community after 
a disaster. Education, education, education about what happens 
during the event is important. 

Emergency and earthquake professionals should work with rep- 
resentatives of print and broadcast media before a disaster to de- 
termine how best to serve. We are doing this in Southern Cali- 
fornia with the Great ShakeOut in which 6.8-plus million people 
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are involved. Emergency plans need to be redundant. I have said 
that twice because it needs to be redundant. We need to keep doing 
that. 

Recognize that competing personal and professional demands will 
be made on an organization. And organizations need to plan for 
non-structural damage and potential evacuation. We need to recog- 
nize vulnerabilities in our communication systems and we have 
been talking about that since September 11, 2001. We need to ex- 
plore mechanisms to encourage building owners to adhere to rig- 
orous building codes. 

We need to collect all possible data for each disaster when it hap- 
pens. It took the 33 Long Beach earthquake to design schools to a 
higher standard. It took the 71 San Fernando earthquake to design 
hospitals to a higher standard. What will it take to design tall, 
high occupancy buildings to a higher standard? Those are some of 
the things that we need to look at. 

We need to look at what are acceptable collapse rates for new 
buildings and who determines what that will be. And we also need 
to get the public involved in helping to make these decisions. 
Thank you very much. 

Senator Pryor. Thank you. Dr. DesRoches. 

TESTIMONY OF REGINALD DESROCHES, PH.D,i PROFESSOR 

AND ASSOCIATE CHAIR, GEORGIA INSTITUTE OF TECH- 
NOLOGY, SCHOOL OF CIVIL AND ENVIRONMENTAL ENGI- 
NEERING 

Mr. DesRoches. Thank you, Mr. Chairman. Thanks for the op- 
portunity to come here today to testify about earthquake prepared- 
ness in the United States My testimony will highlight the risks as- 
sociated with a potential catastrophic earthquake event in the 
United States and address the opportunities to improve infrastruc- 
ture resilience. 

My perspective is that of one who has studied earthquakes, first 
as a student in California during both the 89 and 94 earthquakes, 
and subsequently as a professor at Georgia Tech where I focus on 
the earthquakes in the central and southeastern United States 
More recently, I have worked extensively in Haiti since the Janu- 
ary 12, 2010 earthquake, having led a team of 28 engineers, sci- 
entists, and planners to study the effects and survey building dam- 
age in Port-au-Prince. I might add that I was born in Haiti and lost 
family during the earthquake event and I am committed to seeing 
Haiti be more resilient and moving forward. 

The Haiti earthquake is likely the most catastrophic natural dis- 
aster in modern times, particularly when viewed on a per capita 
basis. The magnitude 7 earthquake resulted in over 250,000 
deaths, 300,000 injured, over a million displaced, 250,000 homes 
destroyed, and critical infrastructure particularly damaged. In con- 
trast, the much larger 8.8 Chile earthquake resulted in less than 
600 deaths and much fewer injured. 

There are numerous reasons for the differences in the outcomes. 
However, there is no doubt the advanced level of seismic design 
and preparedness in Chile compared to Haiti is a primary contrib- 


^The prepared statement of Mr. DesRoches appears in the appendix on page 87. 
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uting factor to the significant differences observed between the two 
earthquakes. 

Chile has a long history of large and frequent earthquakes. Be- 
cause of this history of large and frequent earthquakes, Chile has 
been diligent in ensuring its buildings and other infrastructure are 
designed according to updated seismic design codes. On the con- 
trary, Haiti had not experienced a major earthquake in over 200 
years, and therefore, was not prepared for the earthquake that 
struck on January 12. 

There are several regions in the United States that have a his- 
tory of large, but infrequent earthquakes, and therefore are not 
prepared in terms of appropriate building designs and earthquake 
details. We have heard many people today talk about the New Ma- 
drid Seismic Zone (NMSZ). In addition to that, the Charleston re- 
gion, Charleston, South Carolina, is also a region of large, but in- 
frequent earthquakes. On August 31st, 1886, a large earthquake 
hit the Charleston region with an estimated magnitude of 7.0 that 
was felt along the entire East Coast. 

The primary risk of catastrophic earthquakes in the United 
States is likely failure and damage of the built infrastructure. 
Today the New Madrid Seismic Zone region is highly populated 
and densely covered with homes, commercial buildings, critical in- 
frastructure such as bridges, pipelines, power, telecommunication 
systems, dams, and levees. 

Damage to these critical infrastructure systems would have a 
disastrous consequence on the regional, national, and global econo- 
mies. It is expected that many of the bridges in the region, includ- 
ing some crossing the Mississippi, would collapse and be unuseable 
for weeks or longer. In addition, there would be severe interrup- 
tions to oil and gas services due to severely damaged pipelines. 

Such a strong earthquake would rock the entire eastern half of 
the country and prove devastating to a broad section of the coun- 
try. A recent study by the Mid-America Earthquake Center last 
year estimates that nearly three-quarters of a million buildings 
would be damaged, 3,000 bridges would potentially collapse, 
400,000 breaks and leaks to local pipelines, and $300 billion in 
damage, direct damage, and $600 billion in indirect losses would 
occur. Similar numbers came out of a study on the Charleston 
earthquake. 

The recent studies on the possibilities of catastrophic failures in 
the case of a large earthquake in the central and southeastern 
United States demonstrates the scope of the problem and reinforces 
the need to implement measures to reduce seismic risk. We know 
that there are hundreds of thousands of buildings and key critical 
infrastructure systems that remain at risk of a large earthquake. 
We cannot prevent the build-up of tectonic stress along fault lines, 
nor can we pinpoint the exact moment when a disastrous earth- 
quake will strike. 

With the leadership of the NEHRP agencies, significant progress 
has been made in our understanding of the earthquake hazards in 
the various parts of the United States as well as the vulnerabilities 
associated with different types of structural systems. New design 
codes and guidelines have incorporated lessons learned from recent 
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earthquakes, as well as new knowledge developed from researchers 
and practicing engineers in cooperation with NEHRP agencies. 

The transfer of scientific research successes from the NEHRP ef- 
forts in building and design codes is one important step towards 
preparedness in the United States. Still more needs to be done. 
Small investments now can yield significant savings later. The 
California Department of Transportation is a good example of the 
return on investments from retrofitted bridges. Eollowing the 1971 
San Eernando earthquake, California Department of Transpor- 
tation (CALTRANS) initiated a retrofit program for bridges that 
was deemed vulnerable from earthquakes. These same bridges, 
when subjected to the 1994 and 89 earthquakes, performed ex- 
tremely well with little to no damage. 

My main message to this panel is that it is critical that we con- 
tinue to apply science and engineering knowledge to develop inno- 
vative technologies and designs to increase our earthquake pre- 
paredness. We also need to continue to enhance building codes and 
establish priorities for mitigation strategies that limit damage to 
buildings and critical infrastructure. Prioritized mitigation strate- 
gies can assist in identifying infrastructure systems that are most 
at risk of damage and/or failure so that we can begin developing 
ways to fortify them against future earthquakes. Thank you. 

Senator Pryor. Thank you. By the way, my understanding is 
they have been trying to earthquake-proof one of the bridges over 
the Mississippi River at Memphis. Is it the 1-40 bridge? I cannot 
remember which one. 

Mr. DesRoches. Yes, sir. 

Senator Pryor. That is great. I am glad that they are doing that. 

Mr. Wilkinson, let me start with you. I am guessing that your 
primary focus for your group is the New Madrid fault area. Is that 
fair to say? 

Mr. Wilkinson. Primarily. It is earthquakes anywhere in the 
central United States, the Wabash, the East Tennessee, but New 
Madrid is the primary focus. 

Senator Pryor. And in your testimony, you gave some dates in 
which New Madrid quakes have been documented. What are those 
dates again? 

Mr. Wilkinson. The dates are 1450, 900 A.D., and 2350 B.C. 
Those were based off paleoseismic investigations of these large 
sand blow, sand areas you see throughout the Boot Hill in northern 
Arkansas. 

Senator Pryor. Does that mean that is the only time that they 
have happened? 

Mr. Wilkinson. That scale. There are many other earthquakes 
of smaller magnitude, but equivalent to the 1811 and 1812, that is 
the documented ones. 

Senator Pryor. Is there a projection or a general scientific con- 
sensus on when to expect the next one? 

Mr. Wilkinson. I am going out on a bit of a limb because I am 
not a geologist, but about every 500 years they seem to be having 
these larger seismic events, like 1811 and 1812. We are at the 
200th period from New Madrid, 1811, so we are getting within the 
window that the numbers are going up. 
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Senator Pryor. I think we have something that the other wit- 
nesses talked about as well. It is a magnitude versus frequency 
concern, and that is, if you are in a area where there are a lot of 
earthquakes, you are more sensitized to it. The building codes are 
probably better and there are better systems in place to handle an 
earthquake. But if you are in another area that may not have near- 
ly as many earthquakes but has more severe quakes, you really 
may be asking for trouble. 

Mr. Wilkinson, you mentioned the National Level Exercise in 
your opening statement. I assume that you are participating in 
that already since there has been a lot of prep work happening. 
How is that going and do you think that will help our prepared- 
ness? 

Mr. Wilkinson. Absolutely. Ironically, we were here last week, 
the eight States that make up CUSEC. Our Federal partners were 
here working on what they call a mid-planning conference for that 
exercise. So we are well underway in reaching an agreement on the 
objectives we are going to test. 

One of the unique things that we have coupled with that exercise 
is a lead-up activity. It was referenced both in Ellis’ and mine pres- 
entation about the Great ShakeOut. We have been working very 
closely with California to develop a ShakeOut for the central 
United States That is an earthquake drill that will take place on 
April 28 among our eight States. 

Not to put any competition in it, but Missouri and your folks to 
your north are a little ahead of us in registering for that. But our 
goal is a million participants. We really want to get people to un- 
derstand that there are steps they can take to protect themselves. 
So we have added that as part of the exercise to bring greater 
awareness. 

Senator Pryor. Good. And you heard Dr. DesRoches’ statement 
about the scenario of a New Madrid quake in terms of the number 
of bridges that might collapse and damage the oil and gas lines, 
etc. Did you want to add anything to the scenario that he painted? 

Mr. Wilkinson. Well, we worked very closely with the Mid- 
America Earthquake Center (MAEC) in development of that sce- 
nario, with our state geologists and U.S. Geological Survey, to de- 
velop what we consider to be a credible scenario. Our plans are ac- 
tually built around that scenario so that again we have justification 
to fall back on why we did this and the expenditures we made. 

But he is right. We have a very old infrastructure. The modeling 
shows that. It shows the vulnerabilities of that. Retrofitting or fix- 
ing existing infrastructure is very costly, but building it right on 
the front-end, having proper building codes in place, significantly 
reduces that cost, and that is really what we push, to increase the 
building codes themselves. 

Senator Pryor. This is really for any of you. If, say. New Madrid 
has a major quake, what is the estimated loss of life? Is there an 
estimate on what you can expect? Anybody want to take a stab at 
that? 

Mr. Wilkinson. Well, let me pull out my cheat sheet here. Based 
on the estimations from the Mid-America Earthquake Center, we 
are looking at about, for the eight-State area, of 82,000 injuries 
with about 3,500 to 4,000 fatalities. That is from a magnitude 7.7 
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event. Now, the more probable event-we talk a lot about 1811, 
1812, but the more probable event is a magnitude 6, 6.5, which is 
very likely in our lifetime, and it would have a multi-state impact 
as well. 

Senator Pryor. OK. But I assume that would be quite a bit 
smaller impact. 

Mr. Wilkinson. Smaller in intensity, but not as far as damage. 
Again, looking at the age in infrastructure and the geology of the 
area. 

Senator Pryor. And there is something about the soil there that 
liquefies and makes damages more likely? Do I understand that 
right? 

Mr. Wilkinson. Yes, sir. It increases the potential for amplifi- 
cation of the seismic waves, so infrastructure, bridges, pipelines, 
towers, whatever is on there, has the greater capacity to lose the 
ability to stand. So that is the ^eatest concern we have which is 
pretty much the entire Delta region. 

Senator Pryor. Mr. Stanley, do you have a sense of how our Fed- 
eral Government is doing in terms of working with state and local 
and private sector folks about earthquake preparedness nation- 
wide? 

Mr. Stanley. Yes. I think the Federal Government is working 
quite well. As I indicated, it is a partnership. It is a partnership 
on the vertical axis with the local. State, and Federal partners. It 
is a partnership on the horizontal axis with the private sector, the 
NGOs, and the community individuals themselves. So we are able 
to do some things relative to strong mitigation plans, looking at 
what the potential might be. 

A noted seismologist and friend indicates that it is not the earth- 
quakes that kill people, it is the buildings and stuff in your house 
that fall on you that injure you. So you have the opportunity to 
harden your space. And when you are looking at designing exer- 
cises, when you are looking at doing non-structural education, non- 
structural retrofits to get people to tie down things like water heat- 
ers, you are enhancing your level of preparedness in your commu- 
nity. 

We have long had a strong relationship with government, post- 
September 11, 2001 especially, when we look at Urban Area Secu- 
rity Initiative (UASI) funds. Earthquakes and hurricanes, for ex- 
ample, is one of the things that communities can use those funds 
to make sure that we keep those natural hazards in front of the 
community. 

Senator Pryor. Mr. DesRoches, do you want to comment on 
that? 

Mr. DesRoches. Yes, I can. 

Senator Pryor. How is the Federal Government doing and State, 
local, and private sectors? 

Mr. DesRoches. I can particularly comment on some of the Fed- 
eral work in terms of some of the efforts NEHRP has made in 
terms of understanding what is the vulnerability of the earth- 
quakes and the systems that work. I think the challenge we have 
is getting some of the States and some of the infrastructure owners 
to make decisions on something that probably will not happen in 
their lifetime, and that is something I have struggled with as an 
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educator, is trying to get them to understand that it likely will not 
happen in their lifetime, but if it does, it is quite catastrophic. 

Senator Pryor. I have a question for you. Dr. DesRoches, about 
using new technology, even things like Google Earth, to help you 
identify vulnerabilities and potential problems. Do you want to 
comment on that? 

Mr. DesRoches. Sure. We have come a long way as far as under- 
standing the vulnerability, both on the hazard side as well as the 
infrastructure stock that we have. I think Jim mentioned a little 
bit about the aging infrastructure in the central United States 

We can catalog. We have tools now where we can actually do 
very sophisticated risk assessment where we can look on a regional 
level, whether it is a city level or state level, even multi-state level, 
and propagate an earthquake and really get a sense of where the 
collapses will be, which roads are most critical in terms of the ones 
that would be damaged, and which ones we need to really 
prioritize. 

And so, one of the messages I have today is we cannot go about 
retrofitting all structures that are vulnerable in the eastern United 
States. It would be too expensive. It would take too long. But we 
do have the tools available that will tell us which ones are the most 
priority, which ones will actually save the most lives, which ones 
will result in the least disruption following an earthquake. And I 
think those are the tools that need to be put in the hands of those 
that can use them and that is what we need for moving forward. 

Senator Pryor. Good. I just want to say again, thank all of you 
all for being here. I have some more questions, I am sure my col- 
leagues will have questions, so we are going to leave the record 
open for a few days. 

I really hope that this 2011 exercise really does bring more pub- 
lic awareness and education about what the public should do in the 
event of an earthquake and make sure that we are connecting all 
the dots at all the various governmental levels as well. 

Like I said, we will leave the record open for 2 weeks and you 
may get some questions from the Subcommittee. We would appre- 
ciate quick responses on those. With that, I will adjourn the hear- 
ing. Thank you. 

[Whereupon, at 11:56 a.m., the hearing was adjourned.] 
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I. Introduction 

Good morning Chairman Pryor, Ranking Member Ensign, and distinguished Members of the 
Subcommittee. Thank you for inviting me to appear before you today on behalf of the 
Department of Homeland Security (DHS) and the Federal Emergency Management Agency 
(FEMA). It is my privilege to discuss preparation for a whole community response to and 
recovery from a catastrophic earthquake in the United States. We appreciate your leadership and 
commitment to working together as a nation to build, sustain, and improve our capability to 
prepare for, protect against, respond to, recover from, and mitigate all hazards. 

1 am Bill Carwile, FEMA’ s Associate Administrator for Response and Recovery. As a retired 
U.S. Army Colonel and Defense Coordinating Officer who has also served as a Federal 
Coordinating Officer and in other senior emergency management positions, I am well aware of 
the immense response and recovery challenges that face survivors of a major incident like an 
earthquake. I recognize that such an event requires immediate, massive, and sustained support 
from not only the whole community and federal, state and local governments, but also from our 
many private sector and volunteer agency partners. The enormous scale and complexity of a 
catastrophic disaster environment requires us to focus on our number one priority - saving and 
sustaining lives - during the first 72 hours. 

In my testimony today, I will discuss how we are using the New Madrid Seismic Zone (NMSZ) 
Catastrophic Planning Project as a model for how we work with our partners at every level of 
government, the private sector, voluntary organizations, non-governmental organizations, 
academia, and members of the critical infrastructure sectors. Collaborating with our partners, we 
are identifying high-risk areas, developing loss estimates, assessing response capabilities and any 
accompanying shortfalls, and augmenting our comprehensive planning strategies with our 
Regions and state partners to enhance capabilities. I will also discuss how FEMA is integrating 
preparedness efforts into response and recovery planning by working from the grassroots level 
up to carry out all aspects of planning for a catastrophic earthquake event of the scope and size of 
the NMSZ. I will discuss our involvement in the Chile and Haiti earthquakes, as well as our 
domestic efforts. 


II. Catastrophic Earthquake Preparedness in the U.S. 

A. Planning for a Catastrophic Event 

Whole Community Approach to Catastrophic Preparedness 

An incident of catastrophic proportions has the potential to imperil millions of people, devastate 
multiple communities, and have far-reaching economic and social effects. Time is of supreme 
importance, and the imperative to take immediate action begins in the communities where people 
live and work, where businesses and industries operate, and where local governments and 
government institutions reside. The national emergency management, public health, security, law 
enforcement, critical infrastructure, and medical communities - as well as government at the 
federal, state, local and tribal level as well as the private sector make up the “whole community” 
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- we all must be prepared to respond in ways that extend beyond the normal paradigms in which 
we each traditionally operate. The whole community approach to catastrophic preparedness 
addresses the fiindamental pillars of the entire emergency management spectrum: prevention, 
protection, response, mitigation and recovery. 

One of FEMA Administrator Fugate’s top priorities is a focus on developing and implementing a 
catastrophic preparedness, response and recovery strategy designed to quickly stabilize 
communities and support their timely recovery and return to municipal self-sufficiency. 

We at FEMA are only one part of the emergency management team - we build on and 
supplement the strengths of local communities and citizens and integrating the public. The faith- 
based communities, fraternal and trade associations, and the broader marketplace are all 
important to this process and are included in the planning efforts as well. We recognize that only 
through close cooperation and collaboration with all partners can we begin to close gaps and 
meet key objectives. 

To begin this change in national preparedness practices and doctrine, we are enlisting the active 
participation of the whole community to heighten awareness, plan, train, and organize as a 
practiced team. We have identified the highest priority tasks necessary to save and sustain lives 
and stabilize a catastrophic incident during the crucial first 72 hours, and have begun to work 
across all segments of society to identify how we can collectively achieve these outcomes. While 
the initial 72 hours after an incident are the most critical in saving and sustaining life, our 
approach spans not only response operations following a disaster, but also recovery, prevention, 
protection, and mitigation activities that occur before, during and after a catastrophic event. 
Changing outcomes will require public engagement and public action, which means fully 
embracing “two way exchanges” between our public safety and emergency services institutions 
and the communities they serve. The whole community approach to catastrophic preparedness is 
embodied in our mission: “Working together as a nation to prepare for, protect against, respond 
to, recover from, and mitigate all hazards.” 

FEMA Reorganization - Focus on Catastrophic Planning 

On Oct. 1, 2009, the Response, Recovery and Logistics Management Directorates were 
combined under the new Office of Response and Recovery to better align the organizational 
structure with FEMA’ s mission and core competencies. This reorganization has enhanced 
FEMA’ s ability to perform its mission of coordinating and providing an immediate federal 
disaster response and recovery capability with state partners in anticipation of, or immediately 
following, a major disaster. Under the new Office of Response and Recovery, we have a 
dedicated Planning Division focused on national, regional and chemical, biological, radiological, 
nuclear and explosive (CBRNE) catastrophic planning efforts. The Planning Division is 
responsible for developing and coordinating joint state/FEMA Regional catastrophic incident 
plans, leading the development and alignment of national-level interagency efforts, and 
coordinating with FEM A’ s National Preparedness Directorate on Regional grant planning 
initiatives to align all catastrophic planning efforts. 
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Reenergizing the Emergency Support Functions Leaders Group (ESFLG) 

FEMA has also expanded its coordination with other federal agencies to ensure the smooth and 
responsive coordination of federal support when it is needed. A key component of the National 
Response Framework (NRF) is the Catastrophic Incident Annex (NRF-CIA), which establishes 
the context and overarching strategy for implementing and coordinating an accelerated, proactive 
national response to a catastrophic incident. Recognizing that federal and/or national resources 
are required to augment state, tribal, and local response efforts, the NRF-CIA establishes 
protocols to pre-identify and rapidly deploy key essential resources (e.g., medical teams, search 
and rescue teams, transportable shelters, medical and equipment caches, etc.) that will be 
urgently needed - and even required - to save lives and contain incidents. 

Under the NRF, federal departments and agencies are grouped by capabilities and types of 
expertise into 15 Emergency Support Functions (ESFs) to provide the planning, support, 
resources, program implementation, and emergency services needed during a disaster. The ESFs 
serve as the primaiy operational-level mechanisms supporting state efforts, coordinated by 
FEMA in providing disaster assistance in functional areas such as transportation, 
communications, public works and engineering, firefighting, mass care, housing, human 
services, public health and medical services, search and rescue, agriculture, and energy. The 
signatories to the NRF provide substantial disaster response assistance in their areas of expertise, 
as well as provide operational support when assigned missions to support the disaster response. 

FEMA coordinates ESF emergency management resources and collaborates with the ESFs 
through the Emergency Support Function Leadership Group (ESFLG). FEMA has recently 
reenergized coordination within the interagency through the ESFLG, and is in the final stages of 
revising its charter to more clearly identify and share leadership responsibilities in coordinating 
interagency activities related to the ongoing management of the NRF. FEMA is also working to 
provide national interagency planning oversight and approval authority, and elevate issues not 
resolved at the ESFLG level to the National Security Staff Domestic Resiliency Group. The 
ESFLG members have begun to work more closely together by conducting monthly meetings 
and work groups as required. Routine coordination with the Regional Interagency Steering 
Committees in each FEMA Region has also been increased to gain a better regional and state 
perspective and to identify grass roots issues for resolution. 

All Flazards Catastrophic Planning 

FEMA is coordinating and facilitating the development of detailed, horizontally and vertically- 
integrated state and regional catastrophic response plans for earthquakes, hurricanes, improvised 
nuclear device attacks and other threats. Our planning assumptions for catastrophic disasters are 
based on worst-case scenarios and are designed to challenge preparedness at all levels, forcing 
innovative, non-traditional solutions as part of the response strategy to such events. To more 
effectively carry out operational planning, our Response Directorate has aligned existing federal 
response planning initiatives into a more holistic and coordinated planning approach that will 
incorporate activities such as catastrophic planning, evacuation and transportation planning and 
emergency communications planning. 


4 


VerDate Nov 24 2008 


1 1 :43 Jun 27, 201 1 Jkt 063864 PO 00000 Frm 00032 Fmt 6601 


Sfmt 6601 


P:\DOCS\63864.TXT JOYCE 



H605-41 331 -79W7 with DISTILLER 


29 


National earthquake planning currently includes developing a Federal Interagency Operations 
Plan for Earthquakes. This plan is response and short-term recovery-oriented, and will address 
federal capabilities supporting response efforts to a catastrophic earthquake occurring anywhere 
in the United States and its territories. The FEMA Regions are also partnering directly with their 
states for joint state/federal planning efforts with the focus on specific fault zones within those 
Regions. The overarching Federal Interagency Operations Plan ties all of these efforts together in 
a capstone document to address the means by which the federal interagency will prepare for and 
respond to a catastrophic earthquake anywhere. This plan is closely linked to the development of 
the National Level Exercise (NLE) 2011. 

Regional planning and the development of operational plans is underway for several different 
geographic areas with earthquake hazards: the Southern California Catastrophic Earthquake 
Plan; the Joint Region/State Catastrophic Plans for NMSZ for Regions IV, V, VI, and Vll; the 
Wasatch Fault Earthquake Plan for Utah; the Caribbean Earthquake and Tsunami Plans for 
Puerto Rico and the U.S. Virgin Islands; and the Cascadia Subduction Zone Plan for the Pacific 
Northwest. All of these plans are being developed by our Regions - with support from FEMA 
Headquarters - and in partnership with federal, state, and local agencies through the five phases 
of the planning process, as outlined in our recently published Regional Planning Guide. 
Specifically: 

o The San Francisco Bay Area Earthquake Readiness Response Concept of Operations 
Plan (approved 2008) is based on the threat posed by a recurrence of the Mw 7.7 to 7.9 
earthquake that occurred in 1906 on the San Andreas Fault, under current population and 
land use conditions. The CONPLAN focuses on the Bay Area’s ten counties. The 
Southern California Catastrophic Earthquake Response Plan (final plan due in January 
201 1) represents the second incident specific plan developed under the California 
Catastrophic Incident Base Plan. This project is a collaborative planning effort between 
local governments, private and non-profit groups, state and federal agencies, and will 
produce a unified scenario-based response operations plan for Southern California. The 
Project Team selected the US Geological Survey’s “The Great Southern California Shake 
Out Scenario” as the earthquake scenario for the plan. The same scenario was also used 
during the Golden Guardian Exercise of 2008. The Response Plan focuses on eight 
counties in Southern California. 

• NMSZ Regional/State plans: FEMA Regions IV, V, VI, VII, FEMA headquarters and the 
states of Alabama, Mississippi, Tennessee, Kentucky, Indiana, Illinois, Missouri, and 
Arkansas and the Central United States Earthquake Consortium (CUSEC) are working 
together to develop joint Region-State catastrophic earthquake plans addressing an 
earthquake occurring along the New Madrid Seismic Zone in the central United States. 
The plans are currently in the writing and plan approval phase and are nearing 
completion. 

• Wasatch Fault Earthquake Plan: FEMA Region VIII, FEMA headquarters and the state of 
Utah are working together to develop a joint catastrophic earthquake plan, which is 
currently in the research and analysis phase. The focus of the plan addresses the impact of 
an earthquake along the Wasatch Fault. The information and analysis brief is scheduled 
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to be presented to FEMA headquarters in March 2012 and the final plan is scheduled to 
be delivered in June 2012. 

• FEMA Region 11, Puerto Rico, and the U.S. Virgin Island Catastrophic Earthquake and 
Tsunami Plan: this is a joint commonwealth and regional effort to address the impact of 
an earthquake striking on or near the islands. Region II is leading this project. The plan is 
currently in the plan preparation phase, to be developed over 1 8 months starting in 
October 2010. Implementation is scheduled for 2012. 

• Cascadia Subduction Zone Plan: FEMA Regions IX, X, FEMA headquarters and the 
states of Washington, Oregon, California, Alaska, Idaho and British Columbia, Canada, 
will work together to develop joint catastrophic earthquake and tsunami plans addressing 
an earthquake and resulting tsunami occurring in the Cascadia Subduction Zone in the 
Pacific Northwest. The plan is currently in the preparation phase, with planning 
scheduled to begin in FY201 1 and the estimated completion in 2012. 

We are also coordinating catastrophic response planning efforts with the Department of Defense 
(DOD). During a meta-catastrophic event like an NMSZ earthquake, the FEMA-sponsored 28 
Urban Search and Rescue Task Forces will need to be augmented by DOD personnel as a force 
multiplier. We are working with them to develop plans for training and exercises to ensure that 
DOD support is available when requested. 

New Madrid Seismic Zone (NMSZ) 

One of the best examples of our robust planning efforts is in national, regional, and state 
framework for a potential catastrophic earthquake impacting the eight states in the NMSZ, which 
integrates plans at all levels of government and provides the basis for a fundamental re-tooling of 
all-hazards catastrophic incident guidance. The experience from this planning effort is being 
applied to other key planning activities. 

The NMSZ is a feult system in the Central U.S. that includes FEMA Regions IV, V, VI and VII 
and eight of the states that make up those regions: Alabama, Mississippi, Tennessee, Kentucky, 
Illinois, Indiana, Arkansas and Missouri. The geological characteristics in this zone increase the 
potential for an earthquake to cause greater damage. In amount and size, than other earthquake- 
prone areas in the U.S. Historically, the series of earthquakes in the NMSZ with the greatest 
magnitude took place between 1811-1812. During this time, the NMSZ was struck by four major 
quakes within three months, ranging from approximately 7.0 to 8.0 in magnitude on the Richter 
Scale. Due to the cyclical nature of these earthquakes and possible resulting catastrophic effects, 
FEMA is working on an NMSZ planning project with regional, state, local and tribal-level 
government and non-governmental entities. 

If an earthquake were to occur, the impact to infrastructure and the ability to provide supplies 
and relief to survivors, would be immense. FEMA, along with CUSEC, the Mid-America 
Earthquake Center (MAEC), and the United States Geological Survey (USGS), has completed 
modeling the potential impacts of an earthquake in the NMSZ, which consists of three fault 
segments: the northeast segment, the reelfoot thrust or central segment, and the southwest segment. 
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Each segment is assumed to generate a deterministic magnitude 7.7 (Mw7.7) earthquake caused by a 
rupture over the entire length of the segment. 

The results of the October 2009 MAEC Report Number 09-03, titled “Impact of New Madrid 
Seismic Zone Earthquakes on the Central USA,” indicate that Tennessee, Arkansas, and 
Missouri could be the most severely impacted. Illinois and Kentucky could also be impacted to a 
lesser extent. A rough estimate of the damage estimate would include the following: nearly 
71 5,000 buildings could be damaged in the eight-state study region. Approximately 42,000 
search and rescue personnel working in 1 ,500 teams may be required to respond to an 
earthquake. Damage to critical infrastructure (essential facilities, transportation and utility 
lifelines) could be substantial in the 140 impacted counties, including 3,500 damaged bridges 
and nearly 425,000 breaks and leaks to both local and interstate pipelines. Approximately 2.6 
million households could be without power. Nearly 86,000 injuries and fatalities could result - 
and nearly 130 hospitals may be damaged, most located in the impacted counties. There could be 
extensive damage and substantial travel delays in both Memphis, Tennessee, and St. Louis, 
Missouri, hampering search and rescue activities as well as evacuation. Roughly 15 major 
bridges could be rendered unusable. Three days after the earthquake, 7.2 million people could be 
displaced, with 2 million seeking temporary shelter. Direct economic losses for the eight states 
could total nearly $300 billion, while indirect losses at least twice that amount. 

The NMSZ Catastrophic Planning Project is designed to create an integrated response across the 
impacted FEMA Regions and slates and identify planning solutions which maximize existing 
capabilities. Specifically, this planning project is being accomplished through the development 
of joint Region/State Operational Plans, which address operational issues resulting from an 
NMSZ earthquake through Courses of Action supported by both FEMA and the states. The 
project emphasizes collaboration from all levels of government, non-government organizations, 
tribal and private sector stakeholders. The Courses of Action are intended to address the 
catastrophic nature of the incident and apply creative thinking to solutions that meet the scenario- 
driven resource requirements. 

The catastrophic response plan development process uses a grass roots approach. In 
coordination with the planners, those who would have a role in an actual operational response 
participate in the planning process through integrated working groups, which involve local. 

State, Regional and Federal representatives, the private sector, non-profit organizations, non- 
governmental organizations, and other stakeholders. This will ensure that all available resources 
are considered. The joint Region/State Operational Plans focus on developing objectives to 
address major threats caused by the event in each state. Objective-based vertical and horizontal 
planning such as this ensures cooperation across the entire community and increases operational 
efficiency in meeting the requirements generated by a catastrophic event. 

Additional partners in the NMSZ Catastrophic Planning Project include the U.S. Department of 
Health and Human Services, DOD, U.S. Army Corps of Engineers, American Red Cross, and 
more than 200 local governments. While the Joint Region/State Operational Plans identify 
objectives, the overall goal is to establish a unified response approach that integrates emergency 
management at all levels of government, private sector, and critical infrastructure communities 
into a single, coordinated response. 
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FEMA and the General Services Administration (GSA), as co-leads for Logistics Management 
and Resource Source Support (ESF #7) are developing a New Madrid Earthquake-specific 
resource support concept plan. To test our capabilities, FEMA and DOD’s U.S. Northern 
Command (USNORTHCOM) will co-host a Defaise Support of Civil Authorities (DSCA) 
exercise in February 2011 to test the specified and implied logistics tasks for the first 72 hours 
following a catastrophic earthquake in the NMSZ incident. 

TheNMSZ Catastrophic Planning Project in its entirety will ultimately produce a number of 
highly beneficial products including all hazards concept of operations plans for Regions IV, V, 

VI and VO, and Joint Region/State NMSZ Operational Plans. The Joint Region/State NMSZ 
Operations Plan for Arkansas has been published in final draft and will be exercised in NLE 
2011 . 

NLE 201 1 

The National Level Exercise 201 1 (NLE 1 1) is a congressionally mandated series of building 
block exercise activities designed to educate and prepare participants for a catastrophic 
earthquake incident in the NMSZ. NLE 1 1 will test and evaluate the federal government’s ability 
to implement catastrophic incident response and recovery plans in support of state, local, tribal, 
nongovernmental and private sector NMSZ earthquake response and recovery activities, as well 
as for individuals, families, and communities. The year 2011 is the bicentennial anniversary of 
the 1811 New Madrid earthquake, for which the NMSZ is named. NLE 201 1 will be the first 
NLE to simulate a natural hazard and will provide the framework for the eight impacted states 
and four FEMA Regions to test and evaluate regional earthquake response and recovery plans. 
The NLE 1 1 capstone functional exercise (NLE 11 FE) will occur May 1 6 - 20, 201 1 , with 
targeted exercise play focusing on interaction between state emergency operations centers, 

FEMA Regional Response Coordination Centers, FEMA’s National Response Coordination 
Center, and federal departments’ and agencies’ national and regional emergency operations 
centers. NLE 11 will also examine how these entities interact with and support the broader 
homeland security enterprise. We have set NLE 1 1 as a proof of concept for our whole 
community catastrophic planning construct. 

As part of NLE 1 1, the states will test their response capabilities in the following exercise 
objectives: communications, critical resource logistics and distribution, mass care, medical surge, 
citizen evacuation and shelter-in-place, emergency public information and warning, emergency 
operations center management, and long term recovery. The Rehearsal of Concepts (ROC) Drill 
was conducted on September 28-30 in North Little Rock, Arkansas, and served as an excellent 
opportunity for all state and federal stakeholders to come together to rehearse and discuss 
Concept of Operations to the FEMA Region 6/ Arkansas Earthquake Operations Plan. The ROC 
Drill used the NLE 201 1 planning scenario to rehearse the plan. 

Evacuee Support Planning 

Evacuations are a state or local responsibility - the role of FEMA is to provide support and 
resources to ensure the safety and well-being of those evacuated. For that reason, FEMA has 
been developing guidance, gathering resources, and providing planning support to states for 
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potential evacuations. An example of the tools being developed is the Evacuee Support Planning 
Guide - FEMA P-760 - as well as reimbursement policies for states to host evacuees and tools 
such as the National Mass Evacuation Tracking System (NMETS). 

As part of the planning process, and at the request of the states, FEMA has been: 

• Assisting states in identifying potential host states for evacuees. 

• Providing technical assistance for the implementation of the NMETS. This system is both 
manual and computer-based, and is designed to assist states in tracking the movement of 
transportation-assisted evacuees, their household pets, luggage and medical equipment 
during evacuations. 

• Coordinating with state government-assisted transportation providers to provide 
manifests. 

• Supporting evacuees throughout the evacuation process, both in reception areas as well as 
host states. 

• Coordinating with household pet service providers to ensure that adequate sheltering and 
services are available during the evacuation. 

• Activating and deploying the National Emergency Family Registry and Locator System 
and activating and deploying the National Emergency Child Locator Center to facilitate 
the reunification of displaced families and unaccompanied minors affected by an 
evacuation. 

• Coordinating with partner agencies to plan for and provide mass care support to evacuees 
as they return home and enter permanent housing. 

• Addressing the requirements of the whole community, including children, older 
individuals, people with disabilities, and individuals with limited English proficiency, as 
well as the groups and organizations that support these groups. 

• Activating, at the request of States, the Disaster Case Management program through our 
Inter-Agency Agreement with the Department of Health and Human Services’ 
Administration for Children and Families, to connect impacted community members to 
human services resources that can promote families’ self-sufficiency and recovery from 
the disaster. 

B. Mass Sheltering and Housing Assistance 

Mass Sheltering 

We are currently engaged in a wide variety of planning activities with state, local and tribal 
governments, as well as voluntary organizations and faith-and community-based partners to 
ensure national readiness for the mass care and emergency assistance missions following a 
catastrophic incident. FEMA has jointly developed numerous catastrophic planning products 
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with its many partners in order to enhance the nation’s overall capability. Some of these products 
include the following: 

• The Multi-agency Feeding Plan Template 

• The Multi-agency Feeding Task Force Guidance 

• Guidance on Planning for the Integration of Functional Needs Support Services in 
General Population Shelters. 

• Inter-agency planning resources such as pre-scripted mission assignments that support: 

o mobilizing technical assistance teams to evaluate the special needs of 

communities post-disaster, focusing on people with disabilities, children, and 
older individuals; 

o deploying pharmaceuticals and durable medical equipment through the 
Emergency Prescription Assistance and Medical Equipment Replacement 
Program; and 

o deploying federal personnel from various agencies to support sheltering, feeding, 
emergency assistance, planning, and reporting activities. 

• Blanket Purchase Agreements to ensure the immediate acquisition of food, commodities, 
equipment, and emergency supplies from national vendors. 

• Established contracts to support the acquisition and distribution of durable medical 
equipment to be provided in congregated environments where individuals may require 
bariatric beds, wheel chairs and other specialized equipment that would allow them to 
sustain their independence in shelters. 

FEMA also has a Transitional Sheltering Protocol that may be implemented when large numbers 
of evacuees are being housed in congregate shelters and will not be able to return to their homes 
for an extended period of time. In addition to the sheltering protocol, FEMA can reimburse the 
cost of evacuee return transportation when the federal government coordinates the out-of-state 
evacuation of state residents at the state’s request. 


III. Mitigation 

National Earthquake Hazards Reduction Program (NEHRP) 

Established by Congress in 1977, the National Earthquake Hazards Reduction Program 
(NEHRP) works to reduce risks to life and property resulting from earthquakes. Focusing on 
research, building codes and standards, technical guidance, and education, NEHRP is a 
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collaborative effort among FEMA, the National Institute of Standards and Technology, the 
National Science Foundation and the U.S. Geological Survey. The NEHRP agencies work 
together to reduce the nation’s vulnerability to earthquakes, researching the causes and effects of 
earthquakes and producing technical guidance to develop earthquake resistant design and 
construction standards, and techniques to educate the public about earthquake hazards and 
mitigation. FEMA manages initiatives that reduce the risk of loss of life and damage to buildings 
and other structures as a result of earthquakes, including the following activities: (1) translating 
research into technical guidance publications and best practices on seismic safety, building 
design and construction, building codes and standards, and reducing economic losses; (2) 
assisting state and local governments in building capabilities for determining potential damage 
and reducing the effects of earthquakes before they occur; and (3) working with national codes 
and standards organizations to develop and improve seismic building standards. 

One particular tool that was developed by the Federal Insurance and Mitigation Administration, 
supported by the FEMA NEHRP program, is the Hazards U.S. Multi-Hazard Earthquake Model 
also known as HAZUS. This tool is widely used by emergency managers and planners in high- 
seismic areas throughout the U.S. to assess their risk from earthquakes and to determine the 
potential losses that would result from earthquakes of various intensities to which each region is 
susceptible. The HAZUS-MH Earthquake model was used extensively to develop the scenarios 
for both the NMSZ Catastrophic Planning efforts as well as being used as part of the upcoming 
NLE 201 1 exercise in May 2011. 

Regional Earthquake Consortia (EQ Consortia) 

One of the methods that FEMA uses to fulfill its NEHRP obligations is the utilization of 
earthquake consortia. Each year, FEMA enters into cooperative agreements for the purposes of 
developing, disseminating and promoting knowledge, tools, and practices for earthquake risk 
reduction. FEMA’s four earthquake consortia partners in this endeavor are: the Central U.S. 
Earthquake Consortium (CUSEC); Northeast States Emergency Consortium; Western States 
Seismic Policy Council; and Cascadia Region Earthquake Workgroup. Our partners work to 
improve the understanding of earthquake processes and impacts, developing cost-effective 
measures to reduce earthquake impacts on individuals, buildings and infrastructure, as well as 
improving the earthquake resilience of communities nationwide. 

The purpose of these agreements is to provide guidance and assistance to states and local 
communities by: developing seismic policies and sharing information to promote programs to 
reduce earthquake-related losses; providing forums for information exchange to develop, adopt, 
and promote policy recommendations; conducting outreach to local governments and the 
business community; maintaining and strengthening partnerships with other earthquake 
consortia; helping deliver professional training to local communities; educating citizens about 
the risks they face; developing public awareness and education tools and resources; and 
encouraging public and private partnerships that benefit local communities. 

For example, the FYIO work plan submitted by CUSEC proposes raising the level of public 
awareness and education regarding the central U.S. earthquake hazard. In addition, CUSEC plans 
to promote the adoption of building codes, mitigation programs, tools and techniques designed to 
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reduce the vulnerability of the central U.S earthquake hazard. Further, CUSEC intends to foster 
multi-state coordination of mitigation programs while promoting the application of research and 
lessons learned to improve the level of mitigation and preparedness for earthquakes. 


IV. Lessons Learned from 2010 Chilean and Haitian Earthquakes 

Chile 

The U.S. Agency for International Development (USAID) is the lead for international disaster 
response, and was requested by the Government of Chile to provide disaster assistance. 

Although FEMA’s involvement was not requested in this operational response, FEMA did send a 
representative from the Mitigation Directorate to Chile as part of a scientific “reconnaissance 
team” deployed by the Earthquake Engineering Research Institute (EERI). EERI runs the 
Learning from Earthquakes program for the U.S. National Science Foundation. The Learning 
from Earthquakes program sends out multi-disciplinary reconnaissance teams to catastrophic 
earthquakes around the world to bring back major observations and scientific lessons learned for 
U.S. and global earthquake research and practice. 

The large, multi-disciplinary EERI team included representatives from several federal agencies 
due to the significance of the event. They formed into small teams to conduct daily 
reconnaissance. This was a unique opportunity to document the impact of a large earthquake on 
buildings and infrastructure similar to our own in terms of the building code and how it is 
enforced. There is much we can learn from this event, and this information will be invaluable in 
directing FEMA’s future earthquake mitigation guidance, A preliminary reconnaissance report 
was issued in July in the EERI Newsletter, with a complete report due in early 2012. 

Haiti 

On January 12, 2010, at 4:53 p.m. EST, a 7.0 magnitude earthquake occurred in the Atlantic 
Ocean approximately 15 miles southwest of Port-au-Prince, Haiti. The nation suffered massive 
damage in Port-au-Prince and in numerous other towns and cities. According to the Government 
of Haiti, the earthquake collapsed 100,000 structures and damaged another 200,000 across Haiti, 
resulting in over 220,000 deaths, 300,000 injuries, and 1.1 million displaced people. 

The U.S. government, along with other nations, international organizations, and 
nongovernmental organizations, rushed to provide critical life-saving and other assistance to 
Haiti. President Barack Obama affirmed USAID as the lead for disaster response and directed 
the USAID to lead the coordination of the U.S. government assistance to Haiti. USAID worked 
with other federal agencies to organize and deliver assistance to the victims of the earthquake. 
Under the terms of an interagency agreement that USAID negotiated with FEMA, and at 
USAID’s request, DHS deployed over 1,000 personnel from various components to support U.S. 
assistance in Haiti over the course of the relief response (including replacements). 

On January 14, 2010, FEMA activated theNRCC to Level 11 operations, which included ESFs 6 
(Mass Care, Emergency Assistance, Housing, and Human Services) and 9 (Search and Rescue) 
as well as logistics, operations, planning, and external affairs sections. FEMA Administrator 
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Fugate worked closely with DHS Secretary Janet Napolitano and USAID Administrator Rajiv 
Shah to ensure that FEMA provided prompt and effective support to response operations. In 
Haiti, the disaster response was coordinated under USAID’s Disaster Assistance Response Team 
(DART). The interagency agreement addressed reimbursement and other funding issues. FEMA 
deployed liaisons to other agencies’ operations centers to help coordinate the multi-agency relief 
effort. FEMA activated eight National Urban Search and Rescue (US&R) task forces to prepare 
for deployment to Haiti to join the two task forces deployed by USAID. FEMA activated and 
deployed the US&R Red 1ST to DOD’s Homestead Air Reserve Base (HARB) in Homestead, 
Florida. Four additional task forces were deployed, bringing a total of six American US&R task 
forces consisting of 51 1 personnel to Haiti. FEMA deployed Assistant Administrator Damon 
Penn to lead a DHS Integrated Response Team, along with personnel from the Incident 
Management Assistance Team (IMAT) West and the USCG Deployable Operations Group to 
support command and control. A six-person FEMA US&R Red 1ST Advance Element deployed 
to Haiti from HARB to provide support and assist with the demobilization of the four FEMA 
US&R task forces. FEMA also deployed Mobile Emergency Response Support (MERS) 
personnel and equipment to provide tactical communications for the United States Embassy, 
USAID, and US&R task forces in Haiti. 

On January 16, FEMA’ s Logistics Management Directorate established an Incident Support Base 
(ISB) at HARB. The I SB served as the main staging area for emergency supplies, equipment, 
and personnel en route to Port-au-Prince. FEMA partnered with DOD’s Transportation 
Command to transport 220 containers of supplies to Haiti and the Dominican Republic to support 
disaster relief efforts. By February 1 0, FEMA, in coordination with DOD, delivered more than 
1 .42 million meals; 24,365 blankets; 767,164 liters of water; 7,645 cots; and 94,709 comfort kits 
to Haiti. Overall, through its support to USAID, FEMA delivered critical life-saving and life- 
sustaining resources to help the victims of the Haiti earthquake. 

While FEMA’s role in the Haiti earthquake was limited, we did learn several lessons that bear 
mention, including the following: 

• Lives can sometimes be saved in rescues made after the initial72 hours. However this is 
case-specific and should be determined by experts on the ground who are assessing the 
situation. 

• In certain circumstances, dogs proved more effective than mechanical detection devices 
in the identification of buildings with survivors. 

• We are reexamining the type and size of aircraft used to deploy teams in the U.S. as part 
of the urban search and rescue bottom-up review. For example, it might be more efficient 
to deploy teams in greater numbers of smaller aircraft, such as C-1 30s, than deploying 
fewer, larger aircraft such as C-1 7s. 

• The Haiti earthquake response was greatly aided by the support of international teams. 

We continually work to develop and/or examine protocols for bringing teams in from 
other countries to augment response efforts in the United States, particularly into 
locations that may be logistically difficult to reach. 
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The private sector is a key partner in our catastrophic planning efforts. Various companies and 
organizations have worked with FEMA at the state and Region level to collaborate and help 
develop catastrophic plans. Key corporate and academic experts have provided essential 
resources and input, and have established relationships to facilitate response and recovery. 

At the national level we are working with the private sector on a host of issues that will benefit 
our catastrophic earthquake planning. We have invited associations to nominate corporate 
candidates to serve three-month rotations within our National Response Coordination Center 
(NRCC). We have included representatives in our no-notice “thunderbolt” response and recovery 
exercises, and we have shared ideas and lessons learned on a wide array of technology 
initiatives, including mobile applications, shared data feeds, and alert warnings through smart 
phones and other devices. Finally, we have dedicated one of our primary working groups - 
chaired by a member of the private sector - in support of National Level Exercise 2001 (NLE 
1 1) to engaging the private sector. This working group has already begun planning at the state, 
region and national levels alongside DHS and FEMA planners. As we move forward with all 
aspects of planning for a catastrophic earthquake event, the private sector is collaborating with us 
every step of the way, and our progress is better for it. 


VI. Conclusion 

As I noted at the outset, Mr. Chairman, FEMA is not the entire team. We are only part of the 
team - one that includes all Americans. Effectively and rapidly responding to and recovering 
from the impact of a catastrophic earthquake is one of the greatest challenges faced by ail levels 
of government. At FEMA, we recognize that our success depends on the collective and 
collaborative efforts of the whole community, and we will continue to cultivate this approach to 
provide stronger and more agile disaster response and recovery capabilities. 

1 look forward to working with you, distinguished Members of this Subcommittee, and other 
Members of Congress to communicate this message to the American people as we 
collaboratively work to become a more resilient nation. 

I am prepared to answer any questions the Subcommittee may have. 
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Statement of 
Dirk W. Dijkerman 
Acting Assistant Administrator 

Bureau for Democracy, Conflict, and Humanitarian Assistance 
U.S. Agency for International Development 

Before the 

Committee on Homeland Security and Governmental Affairs 
Subcommittee on State, Local, and Private Sector Preparedness and Integration 
United States Senate 

September 30, 2010 

Chairman Pryor, Ranking Member Ensign, and members of the committee, I appreciate your 
inviting me to testify today on earthquake preparedness. I will address the U.S. Agency for 
International Development’s (USAID) efforts to respond to the earthquakes in Haiti and Chile 
earlier this year, reflect briefly on our assistance in the aftermath of Hurricane Katrina, and also 
discuss the structures in place in the host countries that aided or hindered our response. 

Haiti Overview 


On January 12, 2010, at 1653 hours local time, a magnitude 7.0 earthquake struck southern Haiti. 
According to the U.S. Geological Survey (USGS), the earthquake’s epicenter was located 10 
miles southwest of the capital Port-au-Prince, West Department. The earthquake killed an 
estimated 230,000 people and affected approximately 3 million others, according to the 
Government of Haiti. 

In the immediate aftermath of the earthquake in Haiti, President Obama designated USAID 
Administrator Rajiv Shah as the Unified Disaster Coordinator and assured there would be a 
swift, aggressive and coordinated U.S. Government relief effort. In less than 24 hours, USAID’s 
Disaster Assistance Response Team (DART) was on the ground and working to coordinate the 
U.S. response effort. 

Factors including the vast scale of destruction and Haiti’s close proximity to the United States 
led to an unprecedented whole-of-govemment response from the United States. As the U.S. 
Government agency responsible for international disaster assistance, USAID coordinated the 
efforts of many federal government agencies including the Departments of State, Defense, 
Homeland Security, and Health and Human Services. We worked collaboratively with the 
Government of Haiti and other donor governments, the United Nations, international 
organizations, non-governmental organizations (NGOs), the private sector, and with thousands 
of generous and concerned individuals. 

During the months following the earthquake, humanitarian efforts met the immediate needs of 
earthquake-affected populations, through search and rescue and the provision of safe drinking 
water, food, household items, emergency shelter assistance, and health care. USAID continues to 
work closely with other U.S. Government agencies, the Government of Haiti, international 
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organizations, the United Nations, and nearly 35 NGOs to coordinate ongoing efforts and to 
facilitate the transition from emergency relief activities to recovery operations, while preparing 
to respond to the potential for further deterioration in humanitarian conditions during the rainy 
and hurricane seasons. 

The devastation of the earthquake in Haiti was great The Haitian government systems that 
might have otherwise been in place to help manage a response were destroyed in the earthquake. 
Most of the municipal buildings in Port-au-Prince were severely damaged. The country was left 
without electricity or phone service, and the airport and ports in Port-au-Prince were non- 
functional. Everyone working in Haiti - including international aid organizations - lost staff, 
buildings, supplies and vehicles in the quake. This includes the United Nations, which lost more 
than 80 staff including the UN Special Representative and his deputy. 

And even before the earthquake struck Haiti, the country faced countless problems. It is the 
poorest country in the Western Hemisphere with 80 percent of the population living under the 
poverty line and 54 percent in abject poverty. Most Haitians rely on remittances as their source 
of income, and many do not have reliable access to potable water. 

Because of the catastrophic nature of the quake, the urban setting and the fact that the Haitian 
government and relief agencies in Haiti were themselves debilitated, the relief coordination 
system under the United Nations took additional time to assemble. However, once the U.N. 
cluster system - the post-disaster mechanism that provides strategic field-level coordination and 
prioritization in specific sectors such as health, shelter and food - was fully operational, the relief 
community was able to better coordinate efforts and more efficiently get aid to those in need. 

To date, the U.S. Government has provided nearly $1.14 billion to assist the people of Haiti in 
the aftermath of the earthquake. Within two weeks of the earthquake, USAID had provided an 
unprecedented $254 million for search and rescue efforts and rapid distribution of food and other 
much-needed humanitarian assistance. At the height of our emergency response efforts, USAID 
had 545 Disaster Assistance Response Team, or DART, members in Haiti, including 511 urban 
search and rescue (USAR) personnel. This is in addition to the approximately 20,000 military 
and civilian personnel - such as our colleagues from the Federal Emergency Management 
Agency (FEMA) - that were deployed by the U.S. Government to aid in the relief effort. 

The DART was composed of experienced international emergency humanitarian aid experts with 
technical knowledge in areas such as shelter, health, logistics, water and sanitation and hygiene. 
The DART was deployed by USAID as a self-sufficient body with enough food and water for ten 
days to ensure full support to field operations and not hamper the operations of the U.S. 

Embassy. The DART was fully equipped with computer and telecommunications equipment, 
such as satellite phones, portable satellite broadband terminals, secure wireless routers, and 
handheld radios and repeaters. The DART provided a satellite phone and communications 
technician to assist the staff of Haiti’s President and Prime Minister immediately after the 
earthquake when local capabilities had been destroyed. 
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The search and rescue teams ended their operations on January 23'^'’ and the DART stood down 
on April 28'*', but humanitarian operations continue as unmet emergency needs are identified and 
the operation transitions to recovery and reconstruction. 

Chile Overview 


Less than two months after the earthquake in Haiti, at 0334 hours local time on February 27, a 
magnitude 8.8 earthquake struck near the coast of Maule Region in south-central Chile. 
According to the U.S. Geological Survey, the earthquake’s epicenter was located offshore, 70 
miles northeast of Concepcion and approximately 200 miles southwest of Santiago, Chile’s 
capital. The initial earthquake was followed by nearly 100 aftershocks measuring magnitude 5.0 
or greater and a tsunami. 

The United States immediately offered humanitarian assistance to Chile. Unlike many countries, 
Chile has the governmental capabilities and resources to respond in the aftermath of a disaster. 
Because of its long history with earthquakes and the resulting preparedness measures — including 
establishing rigorous building codes — the damage caused by the temblor was not as dire as one 
might expect in the aftermath of one of the largest earthquakes in a century. In fact, there were 
less than 500 deaths, with 79 people reported missing. 

With strong government and institutional capabilities, Chile did not request or need a vast 
amount of international assistance, and the Chilean government appealed to the international 
community for aid only after its initial assessments. The United States was asked to provide 
specific assistance that included the provision of satellite phones for use by the Government of 
Chile until communications networks were reestablished, support for the International Federation 
of Red Cross and Red Crescent Societies emergency appeal, funding to support the deployment 
of a U.S. Department of Defense Expeditionary Medical Support unit to affected areas, and the 
provision and transport of mobile water treatment units and rolls of plastic sheeting from the 
USAID warehouse in Miami, Florida. 

The Government of Chile’s National Office of Emergencies and Information, known by the 
acronym ONEMI, was coordinating the relief effort. Chilean officials met with United Nations 
agencies and donors, including USAID, to establish a clear plan for international assistance. 
USAID has worked with ONEMI for years on disaster mitigation and preparedness programs, 
and this pre-established relationship allowed USAID to quickly meet the Government of Chile’s 
immediate relief needs and their longer-term disaster response plan. In addition, USAID has 
sponsored training for and provided equipment to Chilean search and rescue personnel over the 
years, which meant that local first responders were better equipped to respond in the aftermath of 
the February 2010 quake. The Chilean USAR team was also deployed to Haiti, where they 
worked alongside the U.S, teams to rescue those trapped in the rubble of Port-au-Prince. 

In total, the U.S. Government provided approximately $9.3 million in the aftermath of the 
Chilean earthquake. At the height of the response, the USAID DART for Chile comprised 1 6 
disaster response experts, including a communications expert and a logistician to facilitate the 
rapid deployment of relief items. As in the case of any international DART deployment, the team 
arrived self-sufficient and equipped with computers and telecommunications equipment. As a 
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result of a highly functional government with much experience in disaster preparedness, 
mitigation and response, the DART was able to stand down on March 23'“* after less than one 
month of activation. 

Hurricane Katrina 

As the agency responsible for international disaster assistance, USAID does not normally engage 
in domestic disasters. Given the severity of the situation after Hurricane Katrina made landfall, 
however, USAID was called upon to assist FEMA in responding to the disaster. In support of 
FEMA’s National Response Plan, which was in place at the time, USAID’s Office of U.S. 
Foreign Disaster assistance helped coordinate offers of international assistance from over 80 
countries. 

To support FEMA’s relief operations, USAID deployed a DART and stood up a Washington, 
DC-based Response Management Team. We had personnel serving as liaison officers at 
locations including the Department of Defense’s Northern Command, FEMA headquarters, and 
the State Department Task Force. We also had field personnel in New Orleans, Baton Rouge, 
and Shreveport, Louisiana; Little Rock, Arkansas; and Mississippi, Alabama, and Georgia. The 
United Nations seconded personnel to USAID as well. 

USAID field personnel worked to monitor and establish systems for receipt and delivery of relief 
supplies from international donors. USAID teams helped better identify immediate needs based 
on accurate stock reports of commodities supplied by the international community. This helped 
establish an effective supply “pull” system. Items received from the international community 
included, non-perishable food, generators, school supplies, shelter materials, emergency 
personnel, telecommunications equipment, and assorted relief commodities. 

Prevention and Preparedness 

It is important to note that USAID’s Office of U.S. Foreign Disaster Assistance is not just 
focused on responding to disasters. In addition to disaster response activities, USAID is 
increasingly investing in programs designed to prepare for and mitigate both natural disasters 
and complex emergencies. 

Recognizing vulnerabilities in the Latin America and Caribbean (LAC) region, USAID supports 
programs including risk identification, prioritization, and reduction, as well as post-disaster 
recovery and short-term rehabilitation projects. In the LAC region, USAID promotes local and 
national self-sufficiency in disaster preparedness and management. Our programs build upon 
and strengthen the capacity of established national and regional disaster management institutions, 
many of which already have the ability to meet most emergency needs after an event. 

USAID has been working to strengthen USAR capacities in Haiti since the November 2008 
collapse of a primary school in Port-au-Prince that resulted in the deaths of 100 people, mostly 
children. In the aftermath of the school collapse, USAID deployed the Fairfax County USAR 
team to assist Haitian firefighters and other rescue workers. In 2009, USAID deployed an 
assessment team composed of USAID disaster response professionals and USAR specialists 


VerDate Nov 24 2008 


1 1 :43 Jun 27, 201 1 Jkt 063864 PO 00000 Frm 00046 Fmt 6601 Sfmt 6( 


P:\DOCS\63864.TXT JOYCE 



H605-41 331 -79W7 with DISTILLER 


43 


5 


from Fairfax County to Haiti for 10 days to help develop a USAR program support strategy. The 
team met with local authorities and technical specialists, as well as visiting fire services in five 
cities. With that visit, the Government of Haiti agreed to create a working group to develop a 
national USAR strategy and policy directions. 

After the January 2010 earthquake, the USAID provided urban search and rescue training to 
twenty-five volunteer first responders in Haiti. USAR experts from Fairfax County, Virginia, 
and Los Angeles County, California, trained the all-volunteer first responders from fire 
departments throughout the West Department. 

The USAID-sponsored training helped build the skills needed to locate and extricate trapped 
victims, focusing on the proper use of the search and rescue equipment donated by the USAR 
teams from Los Angeles and Fairfax counties to the Haitian Volunteer Firefighters Association 
in February 2010. The equipment, worth an estimated $500,000, was used by the USAR teams 
deployed by USAID to help rescue 47 Haitians trapped under rubble after the major earthquake 
in Haiti on January 12. 

In addition to building partnerships with national emergency response agencies, USAID 
frequently implements activities in conjunction with regional or technical organizations, such as 
the U.S. Geological Survey, the Pan American Health Organization (PAHO), and other offices 
within USAID. 

For example, USAID has provided $12.6 million to PAHO since 1998 in support of efforts to 
promote improved disaster preparedness and response in the health sector in Latin America. 
With USAID funding, PAHO has worked to increase preparedness capacity in the health sector 
through advocacy and technical support to update or improve health policy and legislation, in 
addition to continuous training of partner organization staff and Ministry of Health personnel. 
PAHO also works with local and national government counterparts to ensure that heath facilities 
throughout the region have the capacity to operate during and immediately after disasters. 

Relevant Lessons Learned 


As the emergency phase begins to transition to early recovery and reconstruction, USAID 
conducts after action reviews to identify best practices and lessons learned from the disaster 
response. Many times, there are internal USAID after actions as well as interagency after action 
reviews conducted. USAID is currently leading an interagency Haiti response lessons learned 
process that began just four months after the earthquake, even as the response was still ongoing. 
USAID continues to identify lessons learned and is moving forward to quickly address issues to 
improve international disaster response. 

In the context of the whole-of-govemment response to major disasters abroad, the engagement of 
multiple chains of command within the U.S. Government response points to the need for an 
international disaster response framework to better manage catastrophic events. This framework 
would help establish clear protocols as well as budgetary provisions for expanding response 
capacity when needed. 
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All teams deployed to an international disaster by the U.S. Government should arrive on the 
scene self-sufficient. The teams should have passports, adequate medical treatment prior to 
departure, and enough food and water to sustain a ten-day deployment. If the team is an urban 
search and rescue team, it should be classified by the United Nations Internationa! Search and 
Rescue Advisory Group prior to deployment in an international response. 

The United States responses in Haiti and Chile made it clear that there is a need for better data 
management, validation and sharing across agencies. Robust data and information will better 
determine specific resource needs, allowing the field to ‘pull’ additional resources rather than 
having resources ‘pushed’ based upon assumptions made in Washington. 

The American people and businesses are very generous, and they want to help in the wake of a 
disaster. One of the issues we always confront during an international disaster is that of proper 
donations management and vetting of offers of in-kind assistance. The U.S. Government’s 
position is and should remain that the most needed and efficient way of helping those impacted 
by disaster is to donate money to a reputable organization working in the affected area. When 
private sector in-kind donations are made, they should be fully coordinated and facilitated 
through non-govemmenta! organizations already working on the ground. 

As for the main lesson learned from USAID’s involvement in the aftermath of Hurricane 
Katrina, we worked with FEMA and our interagency colleagues including the Department of 
State to assure there is a system in place to expeditiously vet offers of foreign government 
assistance in the aftermath of a domestic disaster. This International Assistance System includes 
a concept of operations to accept, allocate, disburse and track internationally donated in-kind 
relief supplies. 

Conclusion 


Good governance cannot prevent a catastrophic disaster, but it can help prepare for and respond 
to one. Although the Chilean quake was some 500 times greater than the January 2010 Haitian 
quake, Chile’s urban centers of Concepcion and Santiago experienced severe shaking that was 
much less than the violent shaking experienced in Port-au-Prince. More intense shaking in more 
densely populated areas with weak building codes and enforcement coupled with limited 
preparedness and response capabilities helped contribute to Haitians facing significantly higher 
risk than Chileans. 

Thank you for the opportunity to share with the committee the agency’s experiences with 
responding to international disasters, I hope our experiences can help U.S. earthquake 
preparedness efforts. 
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CRISISTOBAL LIRA 
Director 

Committee for Earthquake and Tsunami Emergency (March-August 2010) 
Reconstruction Committee (since August, 2010) 

Chilean Ministry of Interior 

Before the Ad Hoc Subcommittee on State, Local, and Private Sector Preparedness and 

Integration 
September 30, 2010 

(Power Point Presentation will be given and submitted into the record) 

Good morning, first of all I would like to thank the invitation to come here, it’s an honor to share 
the experiences of a catastrophe as big and complex as the one our country lived. In this 
opportunity I would also like to thank the United States Government and all the people in this 
country that helped Chile during this difficult times. 

In this presentation I will talk about 3 main topics: 

1) Earthquake and Tsunami Impact 

2) Government reaction and organization 

3) Initiatives in place and learning captured 

First of all I will try to show how big this emergency was, and all the consequences it had for our 
people and our economy. 

As you can see, this was the fifth strongest earthquake registered until now. The total loss was 
14.9% of the Gross Domestic Product, a huge loss for our economy. 

Images can say a lot about what happened in our country. This image shows the island of Juan 
Fernandez before and after the tsunami. 

This image shows Talcahuano port in the south, one of the most important ports in our country. 

Here we can see our main highway in the city of Santiago, and all the damages caused by the 
earthquake. 

A bridge 200 kilometers south of Santiago before and after the earthquake. 

This is the town of Dichato before and after the earthquake and tsunami. This picture shows the 
“Alto Rio” building in Concepcion after the earthquake. 

During the emergency period we worked in each one of these areas, delivering temporary 
solutions to the people affected. 

Here we can see an open view of the damages caused by the earthquake in the different sectors 
of the economy. 
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As we saw before, this losses represent 14,9% of the country’s GDP. 

Now Fm going to talk about the government reaction to this emergency and how it organized to 
respond and deliver the necessary solutions. 

The most important thing is that we started simultaneously to attend the emergency and also 
starting the reconstruction efforts. 

As you can see here, two committees were created, the first one to respond to the emergency, and 
the second to start working in the reconstruction. 

The emergency Committee recruited around 10 people from the private sector to work 
temporarily in this committee. These people continued to receive their wages from the 
companies were they used to work. This help from the private sector and an emergency law that 
made it easier to buy and deliver help, were fundamental to the success of the emergency 
Committee in a very short period. We worked in coordination with the armed forces and Onemi 
(National emergency office). 

The Armed Forces were very important in two stages of these emergency. First, working to 
restore the public order that was missing after the earthquake. And second, changing their guns 
for tools to help to build emergency houses and remove debris from the streets. 

A fundamental aspect to have a permanent knowledge of the situation and deliver fast and 
adequate solutions, was that the government worked permanently in the field, distinguishing 
their people with colorful red jackets. 

Since the beginning of the government, we have worked together with Mckinsey trying to have a 
good diagnosis of what worked well, and what didn't work during this emergency. I would like 
to share with you these learnings, and how we are working to be better prepared when the next 
emergency comes. 

Finally, I would like to give you some material that gives more information on the topics I have 
talked about before: 

• A copy of the “Sustainable Reconstruction Plan” of Constitucion, so you can see how we 
have been developing the reconstruction plans since the beginning of the government, 

• Information about Onemi, the Chilean National Emergency Office, and how they are 
working in the prevention, response and recovery for future emergencies. 

• I will also give you a presentation from the Minister of Finance, were you can find more 
information about the costs that this emergency implied for our economy and how the 
government is preparing to finance these costs, 

• The final daily report from the Emergency Committee, were you can find details about all 
the aid delivered in the area affected by the earthquake and tsunami. 
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Written Testimony for: 

James M. Wilkinson, Executive Director 
Central United States Earthquake Consortium 
(http://^^'wvt^cusec.org') 

September 30, 2010 10:30 a.m. 

Ad Hoc Subcommittee on State, Local and Private Sector Preparedness and Integration 

Thank you Chairman Pryor, Senator Ensign and other members of the subcommittee for the 
opporttmity to share my thoughts concerning the seismic hazard and associated risk in the central 
United States. 

The initial impact of a major earthquake (M 7.0- M 7.9) in the central U.S. occurring on any of 
the three major seismic zones which include: the New Madrid Seismic Zone, Wabash Valley 
Seismic Zone, and the East Tennessee Seismic Zone is anticipated to be catastrophic in its 
potential to cause human injury and death, as well as widespread property destruction. 

Experts at USGS and other leading research organizations believe that major earthquakes - 
earthquakes whose effects are so severe that they cause unacceptable levels of damage to 
buildings and infrastructure, economic loss, mortality, morbidity, and adversely affect the 
environment, production facilities, economic markets, and distribution systems— are inevitable in 
the central United States. The USGS has placed a 7%-10% probability for a major earthquake 
similar to the historical 1811/12 and a25%-40% of a 6.0 or greater event. 

In 1977 Congress enacted the Earthquake Hazards Reduction Act (Public Law 95-124, Oct. 7, 

1 977) in recognition of the fact that earthquakes pose the greatest potential threat of any single- 
event natural hazard confronting the nation. It directed the President to “establish and maintain 
an effective earthquake hazards reduction program.” In doing this, Congress created the 
National Earthquake Hazards Reduction Program (NEHRP) which gives the responsibility to the 
federal government to provide direction, coordination, research and other support to efforts 
aimed at earthquake hazard mitigation and preparedness. The Federal Emergency Management 
Agency (FEMA), the United States Geological Survey (USGS), the National Science Foundation 
(NSF), and the National Institute of Standards and Technology (NIST) were assigned specific 
roles. While national attention focused on high-risk areas such as California, the late Dr, Otto 
Nuttli of St. Louis University was pioneering research on the danger of earthquakes in the central 
United States. His research provided the conclusive evidence that prompted the creation of the 
Central United States Earthquake Consortium (CUSEC) in 1983 by those states most affected by 
the NMSZ. A contract between FEMA and the states was awarded on April 11, 1984, and the 
foundation for CUSEC was complete. 

Authority for CUSEC is vested in the Board of Directors, which is composed of the Directors of the 
State Emergency Management agencies in each Member State. CUSEC Member States include the 
eight states most affected by the earthquake threat in the central U.S.: Alabama, Arkansas, Illinois, 
Indiana, Kentucky, Mississippi, Missouri, and Tennessee. CUSEC, a 50 1 (c)(3) organization, is a 
working example of how individuals, businesses, communities, insurers, professionals, and local, 
state, and the Federal government can effectively work in partnership to address a common 
problem. 
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CUSEC also includes ten Associate Member States: Georgia, Iowa, Kansas, Louisiana, Nebraska, 
North Carolina, South Carolina, Ohio, Oklahoma and Virginia - which will serve a vital role in 
supporting the impacted states from a damaging earthquake in the CUSEC region 

CUSEC’s primary mission is . .the reduction of deaths, injuries, property damage and 
economic losses resulting from earthquakes in the central United States.” In carrying out this 
mission CUSEC serves as the “coordinating hub” for an 1 8 state area with primary focus on the 
eight Member states performing the critical role of coordinating multi-state earthquake program 
efforts of the central region. 

While each individual state is the primary implementer of emergency management functions, 
including earthquake preparedness through the state Earthquake Program Manager, CUSEC’s 
role is largely facilitative in uniting and coordinating actions of the eight states. 

TOPIC OVERVIEW 

Describe what a catastrophic event would look like in the central US and the unique needs and 
challenges this part of the country faces. 

An earthquake in the New Madrid seismic zone of magnitude 6 or greater could strike at any 
moment causing major physical, social, and economic disruption to a region that is home to more 
than forty million people. The potential losses from future earthquakes of magnitude 6 or greater 
in the New Madrid seismic zone are expected to be significant, for at least four reasons: 1) the 
population centers, notably Memphis and St. Louis, have thousands of structures that are not 
designed and constructed to withstand the effects of earthquakes; 2) large number of rural 
communities with high percentages of vulnerable structures; 3) tlie region is characterized by 
poorly consolidated sedimentary rocks, which are poor foundation material; and 4) an earthquake 
in the central US would impact a multi-state region (about 10 times larger than the area impacted 
by a California earthquake of comparable size). This is validated through recent and historical 
earthquakes (Figure 1). 
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A repeat of the historical 1811/12 seismic event today would truly be catastrophic. Unlike the 
frontier of 181 1 where there were few established communities, today the central US is home to 
more than forty million people of which approximately 7 million people live in the highest 
projected impact area encompassing 141 counties within the eight CUSEC states. Of these the 
city of Memphis has a population of 650k and the 350k for the city of Saint Louis with the 
remaining 6 million people scattered among suburban and rural communities spread out between 
Memphis and Saint Louis. 

While it’s clear that large cities have a concentration of population and infrastructure, they also 
have a distinct advantage over smaller communities in that they have economic and 
infrastructure diversity that will increase the survivability of the overall community. This is not 
to imply that large cities will not be negatively impacted - they will, and in some areas 
catastrophically. But by comparison, small rural communities which are already, by their very 
nature, remotely situated, are also often limited in their ability to attract and hold new industries 
and in many cases only have one or two key industries, with the remainder being medium to 
small business which are less likely to have a strong economic base, and thus are overall more at 
risk to losing a larger percentage of their community. This presents two challenges: one, the 
ability to respond in an efficient way to multiple communities simultaneously, and two, the 
ability of those communities to come back in the recovery phase of the disaster. 

The economic, health and medical, and transportation concerns seen in these rural communities 
on a daily basis alone lead congress in 2000 to establish the Delta Regional Authority (DRA) to 
enhance economic development and improve the quality of life for residents of this region. A 
seismic event today will only exacerbate the current situation of these communities, many of 
which may never recover. 

In addition to direct impacts to the community there are also secondary effects from earthquakes, 
such as flooding from damaged dams and levees, liquefaction, landslides and fire following the 
event. 

As a major transportation corridor, it would be highly probable that transportation through the 
region would come to an abrupt stop affecting highways, rail, river systems, and airports. 
According to the 2002 Commodity Flow Survey by the Bureau of Transportation Statistics 
(BTS), more than 968 billion ton-miles, or about 3 1 % of the total US commodities originate, 
pass through, or arrive in the central U.S, region (BTS, 2005)-(MAE Report 09-03, Oct 2009). 
Three-fourths of the nation's $7 billion exported soybean crop goes down the Mississippi River 
and the most northeastern county in Arkansas is one of the largest steel-producing counties in the 
country, with two Nucor mills - (St. Louis Post Dispatch-07/02/2005 Bracing for the Big One). 
Loss of the transportation infrastructure alone would be catastrophic. 

Other key infrastructure interruptions, including oil, petroleum, and gas pipelines, and the 
electrical grid would cause a much larger indirect impact from a seismic event all along the east 
coast, including the District of Columbia making a NMSZ event a truly national crisis, especially 
if it should occur during a period when the US economy is already weak and many resources are 
diverted to international missions. 


VerDate Nov 24 2008 


11:43 Jun 27, 2011 


Jkt 063864 PO 00000 Frm 00080 


Fmt 6601 


Sfmt 6601 


P:\DOCS\63864.TXT JOYCE 



H605-41 331 -79W7 with DISTILLER 


77 


VerDate Nov 24 2008 


The consequences from a major New Madrid earthquake would be substantial, estimated at 
nearly $300 billion - (MAE Report 09-03, Oct 2009). The destruction to the building and 
transportation systems would make up a significant portion of those losses. 

Mid America Earthquake Center Phase 2 Modeling 
Impact of New Madrid Seismic Zone Earthquakes on the Central USA - Report 09-03 


• 8 State Population - 43 Million 
400K Sq. Miles 

• 141 County Study Region (Impact 
Counties) 

• 7 Million People 

• 15.7 Million Buildings (Eight State 
Total) 

• 20,000 Schools 

• 2800 Hospitals 

• 165,000 Bridges 

• 1,800 Rail Segments 

• 2,000 Ports 

• 3,700 Airport Facilities 

• 71 5,000 buildings at least 
moderately damaged 

• 25 Counties are catastrophically 
damaged at 60% or greater building 
loss 


• 40 Counties incur substantial damage 
with 20%-60% building loss 

• 300,000 buildings beyond repair 

• 1 5-20% of manufactured housing at 
least extensive damage 

• 3,500 Bridges at least moderately 
damaged 

• 1 5,000 hospital beds unavailable 

• 1 ,350 schools w/complete damage 

• 1 Million households w/out Water 

• 2.4 Million households w/out 
Electric 

• $113 Billion in Building Damage 

• $10 Billion in Transportation 
Infrastructure Damage 

• $ 1 72 Billion in Utility Infrastructure 
Damage 

• $300 Billion Total Direct Economic 
Loss 


An additional impact from an earthquake 6.0 or greater is the process known as liquefaction. 
Liquefaction is a phenomenon in which the strength and stiffness of a soil is reduced by 
earthquake shaking causing the ground to lose its ability to support the weight of the overlying 
soil, buildings, roads, houses, etc., then the soil will flow like a liquid and cause extensive 
surface damage. Liquefaction and related phenomena have been responsible for tremendous 
amounts of damage in historical earthquakes around the world and according to Dr. Tish Tuttle, 
a Paleoseismologist and expert in Liquefaction fields in the central U.S, are some of the largest 
in the world. 

Liquefaction induced damages could cause difficulty during rescue or recovery efforts following 
an earthquake in the central US. Many of these infrastructures will be needed but many will take 
a long time to repair. Long term impacts such to the agricultural communities would be 
significant with large tracks of land rendered un-usable do to the large volumes of sand deposited 
on the surface, displacement of irrigation and drainage canals as well as disruption to ground 
water systems. 

An additional and unique feature about the seismic hazard in the central US that separates it 
from other seismic prone areas is the fact that earthquakes like those of 181 1/12 are not single 
events. Research by USGS and others have clearly shown evidence of this sequence event in 
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A.D, 1450, A.D. 900, and 2350 B.C. - ( USGS Fact Sheet 2009-3071) This added feature to 
earthquakes in the central US redefines catastrophic where damaging shaking could take place 
for months severely impacting response and recovery efforts and possibly changing the 
landscape of the central U.S. forever. 

ACTION 

What efforts are underway to address the needs and challenges? 

For the past three and half years, the CUSEC Member states along with its primary planning 
partner, FEMA, have been involved in the New Madrid Catastrophic Planning Initiative. This 
initiative is a bottom up approach starting at the local level of government and moving up to the 
state, regional, and national levels to refine or develop the necessary plans to address a large 
damaging earthquake in the central US. The purpose of the Initiative is to improve response 
capabilities for a catastrophic earthquake event and related hazards within the NMSZ. What 
separates this effort from other planning efforts is the need to address the interconnectivity of 
these efforts for a hazard that cross state lines. 

The planning initiative is based on the scenario-driven catastrophic response plan development 
process, which placed Response Operations Personnel and Emergency Planners in the same 
room to develop plans based on scientifically generated scenario data that: 

- Combines the planning and exercise phases of plan development 

- Produces functional plans ready to use immediately post-workshop 

- Promotes communication and builds strong relationships between Federal, State, local, and 
volunteer agencies 

- Partners FEMA, CUSEC, states, universities, business, volunteer organizations, local 
government 

- Develop an environment for continued focus, planning, and exercises will greatly enhance 
our preparedness for earthquakes; help mitigate their impacts; and foster the level of local, 
regional, and national cooperation required to survive and recover. 

Working with our planning partners workshops were held throughout the eight state CUSEC area 
focused on a select number of topical issues including: direction and control, communications, 
damage assessment, first responder issues, medical and mass care, transportation and evacuation, 
debris management, congregate shelter, reception areas and infrastructure recovery. 

Plans will be tested as part of the Department of Home land Security/ FEMA National Exercise 
Program’s (NEP) New Madrid National Level Exercise in May of 201 1. The exercise which is 
being co-developed with CUSEC and its member states and FEMA NED along with various 
other local, state and federal partners will provide an opportunity to evaluate plans and determine 
what areas need improvement. 

Although not originally developed for the NLE or in support to the NMSZ catastrophic planning 
effort we will be utilizing a survey developed by FEMA’s Community Preparedness Division 
which conducts Citizen Corps National Surveys to measure the public’s knowledge, attitudes, 
and behaviors relative to preparing for a range of hazards. This will be used baseline to look 
post NLE to see what has changed. 
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In support of the NLE -2011 CUSEC, in partnership with FEMA, member states and the 
Southern California Earthquake Center are conducting the Great Central US ShakeOut 
(www.ShakeOut.org/centralus) scheduled for April 28*'', 2011. Conducted as part of number of 
scheduled events in observance of the 1811/12 earthquakes, CUSEC is striving to raise 
awareness through a broad-based outreach program in partnership with media and public 
advocacy groups by hundreds of partners that earthquake preparedness isn’t just a responsibility 
of the government. 

A key aspect of the ShakeOut is the integration of comprehensive science-based earthquake 
research and the lessons learned from decades of social science research about why people get 
prepared. The result is a “teachable moment” on par with having an actual earthquake (often 
followed by increased interest in getting ready for earthquakes). ShakeOut creates the sense of 
urgency that is needed for people, organizations, and communities to get prepared, to practice 
what to do to be safe, and to learn what plans need to be improved 

With a target goal of 1 million participants, the 201 1 ShakeOut drill will be the largest 
earthquake preparedness event in central U.S. history. 

Although great strides have been made in the level of preparedness in the central US clearly 
more effort is needed. 


CHALLENGES 

What areas of preparedness need improvement? 

With the central US having less visibility than other areas of the country, preparedness efforts in 
the area of risk reduction, response and recovery planning can be a challenge. Add to the mix 
shifting priorities, budgetary constraints, and a complex set of issues involving multiple levels of 
government, and it’s easy to see how difficult it can be to maintain a consistent level of support 
and focus on preparedness efforts. 

Emphasis on establishing and maintaining some level of support to ensure that preparedness 
efforts continue to move forward without loss of momentum is paramount. Planning efforts 
undertaken during the NMSZ catastrophic planning initiative over the past few years were 
purposely built around a short set of achievable planning priorities defined by the CUSEC and its 
member state emergency management agencies but in partnership with FEMA. It was, and it 
remains, the intent of the CUSEC states to build on this list as we move forward, but it requires a 
commitment from our federal partners to do the same. The planning efforts thus far should not 
be viewed a box that simply gets checked off as if planning efforts are done. Success in 
preparedness efforts is highly contingent on a true partnership effort that links the states with its 
federal partners as well as the private sector. 
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CONCLUSION 

The challenges presented by the earthquake hazard in the central US are numerous and in many 
ways unique to this region. The documented sequencing of large events, the lack of 
understanding and frequency of events coupled with a high percentage of aging infrastructure not 
built to withstand a seismic event, all provide a clear picture that much more remains to be done. 
The only manageable way to address it is by a thorough and deliberate approach that prioritizes 
the topic areas rather than approaching it as we do with many other smaller and more 
manageable hazards. 

White we all have read and heard numerous times that earthquakes cannot be prevented, 
certainly we can minimize casualties and damages by being prepared. I cannot overemphasize 
the importance of awareness/self-preparation. We have been very fortunate in the United States 
not to have experienced a catastrophic earthquake in modem times but the clock is ticking and 
we must do everything in our power to reduce the vulnerabilities while we simultaneously 
prepare to respond and recover when it does occur. 

It has been my honor to provide you with information concerning the seismic hazard and 
associated risk in the central U.S. as your Subcommittee works to identify areas for improvement 
in preparedness efforts across the United States. 


Sources; 

Mid America Earthquake Center; 

• IMPACT OF NEW MADRID SEISMIC ZONE EARTflOUAKES ON THE CENTRA!., USA, REPORT 09-03 
Central U.S. Earthquake Consortium (CUSEC) Publications: 

• EARTHQUAKE VULNERABILITY OF TRANSPORTATION SYSTEMS IN THE CENTRAL UNITED STATES 
REDUCING THE RISK: EARTHQUAKES IN THE CENTRAL UNITED STATES 

US Geological Survey 

• FACT SHEET 2009-3071 EARTHQUAKE HAZARD IN niE NEW MADRID SEISMIC ZONE REMAINS A CONCERN 
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TESTIMONY OF 
Ellis M. Stanley, Sr., Vice President 
Dewberry 

Director of Western Emergency Management and Homeland Security Services 
BEFORE THE 

COMMITTEE ON HOMELAND SECURITY 
AD HOC SUBCOMMITTEE ON STATE, LOCAL AND PRIVATE SECTOR 
PREPAREDNESS AND INTEGRATION 
UNITED STATES SENATE 
September 30, 2010 


Chairman Pryor, Ranking Member Ensign, and distinguished Members of the Subcommittee 
thank you for the opportunity to testify before your committee today regarding “Earthquake 
Preparedness — What the United States can Learn from the 2010 Chilean and Haitian 
Earthquakes.” 

First, however, as a way for further introduction, for 32+ years I served as a local emergency 
manager, beginning in North Carolina for Brunswick County and Durham County then to 
Georgia for Atlanta-Fulton County and retiring in 2007 as the emergency manager for the City of 
Los Angeles, CA, Now that I am in the private sector I have continued to be actively involved in 
emergency management. 1 currently serve on the Board of Directors of the Greater Los Angeles 
American Red Cross and I recently had the opportunity to be a part of two different teams to visit 
Haiti and Chile, respectively. 

How a government responds after a disaster usually captures the headlines. But most often, it is 
the role that government plays in preparing for these types of events that can be the single 
biggest factor in minimizing not only the event’s initial toll, but also the recovery time necessary 
to bring a community back to a healthy, functional state. In this regard, an examination of how 
the government in Chile responded during the immediate aftermath of the earthquake and related 
tsunamis is appropriate. I will also address how southern California differs from Haiti in its 
preparedness as well as its recovery capability. 

Our findings reinforced the importance of our “pre-disaster” relationships with all of our 
governmental, non-govemmental and community partners. Properly done, these relationships 
require an organizational commitment, as well as a significant investment of time and personnel. 
The number and complexity of these relationships will vary based on local nuances, but as a 
general rule it is vital to ensure active participation in disaster policy, planning, response and 
recovery activities at all levels. It was no surprise to learn that the areas in Chile that made the 
most effective use of its resources were the very areas where some level of interaction had been 
ongoing before the earthquake struck. 

In the United States, our government’s approach to disaster response is well defined and 
emphasizes a “bottom up” approach, where local government is considered as having primary 
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responsibility for emergency management. The National Response Framework describes the 
tiered approach and flow in this manner: 

Even when a community is overwhelmed by an incident, there is still a core, sovereign 
responsibility to be exercised at this local level, with unique response obligations to coordinate 
with State, Federal, and private-sector support teams. Each organization or level of government 
therefore has an imperative to fund and execute its own core emergency management 
responsibilities. 


There is little to suggest that Americans are willing to accept less readiness in this country, 
despite the significant costs associated with maintaining such a state of preparedness. As we 
saw in Chile and on many occasions in the U.S., the early days after a large-scale disaster will 
best reflect and will ultimately serve as a barometer for local community readiness. 

Comparing the Chilean Earthquake to January 12, 2010 Haiti Earthquake and 
to Large Earthquakes on the San Andreas Fault in California 

The figure below maps the distribution of intensity for three earthquakes, the February 27, 2010 
M8.8 Chilean earthquake, the January 10, 2010 M7.0 Haiti Earthquake, and a hypothetical 



Figure 1: Maps comparing the intensity of shaking during three earthquakes: the February 27, 
2010 M8.8 Chilean earthquake (left), the January 10, 2010 M7.0 Haiti earthquake (lower 
right), and a hypothetical southern California earthquake, the M7.8 ShakeOut scenario (upper 
righth 
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southern California earthquake, the M7.8 ShakeOut scenario. All three are shown at 
approximately the same scale. The ShakeOut and Haiti earthquakes are both are vertical, strike- 
slip faults, that reach the surface of the earth in populated areas. The Chilean earthquake 
occurred on a fault that was almost horizontal, that comes to the surface in the seafloor. The area 
of the fault determines the magnitude of the earthquake. The area of the Chilean fault is 20 times 
the area of the ShakeOut fault, and almost 200 times the area of the fault in Haiti. Since the 
Chilean earthquake began in the middle of the fault and ruptured in both directions, the duration 
of the rupture was shorter than if it had begun at one end. Estimates of the duration are about two 
minutes, which is comparable to the ShakeOut earthquake (which ruptures from one end of the 
San Andreas northward). The Haiti earthquake rupture lasted for about 15 seconds. 

We can see that the Haiti earthquake had a lower level of shaking for a shorter period of time 
than either Chile or the ShakeOut. The extremely high death toll and level of damage in that 
earthquake is directly attributable to the poor quality of buildings in the area. The Haiti 
experience, therefore, does not provide a basis for comparison to either the Chilean or ShakeOut 
earthquakes. 

Compared to the expected San Andreas earthquake in California, the Chilean earthquake 
occurred on a longer and wider fault, with fewer people near the fault. This means the type of 
damage caused by being located near the fault (from very high frequency shaking) would be 
more prevalent in California compared to the Chilean earthquake. The type of damage that 
comes from the very large, low frequency waves of a great earthquake, will dominate the 
Chilean damage. This is the type of damage that will be more prevalent in a big San Andreas 
earthquake than in other previous California events, such as the Northridge and Loma Prieta 
earthquakes. 

These examples highlight the fact that magnitude alone does not determine what the experience 
of an earthquake will be. The intensity of shaking at any one moment does not grow significantly 
at the largest magnitudes. Rather, the duration of the shaking increases, and the area exposed to 
the strong shaking gets larger. The population exposed to the shaking, however, is equally 
important. Many of the Chilean officials interviewed by this delegation said that they were 
surprised by the extent of the devastation because they know they had already experienced the 
largest earthquake in recorded history (the magnitude 9.5 event in 1 960), and they that should 
have be able to handle anything else that came along. However, the 1960 event was in the 
southernmost part of the country, which has a limited population, and did not approach to the 
population exposure of the 2010 earthquake, which was located near Chile’s second largest city. 
Similarly, California should recognize that a magnitude 7.4 on a fault that extends under most of 
Los Angeles would be much more devastating than the same size earthquake on a fault located in 
a more rural area. Magnitude, proximity of population, and local soil conditions all play a role in 
determining the level of damage in an earthquake. 

Findings and Recommendations 

Volunteers in Chile tend to be very resilient. They are able to work effectively with little or no 
direction from National Headquarters, This has been part of the reason that they were able to 
respond immediately to such a devastating event. 

The following recommendations for improvement in California were based on observations in 
Chile: 
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1 . Emergency plans need to be flexible and include alternative options in case primary plans are 
unable to be executed. 

• It is imperative to have at least one backup alternative plan and to communicate disaster 
plans with personnel. For example, there should always be more than one meeting place, 
and more than one designated person fully trained in each position in case the primary 
person is not available. 

• Plan for technology not working; ensure that staff has access to manual volunteer 
databases and the paperwork needed to handle staffing. 

2. All volunteer leadership, at all levels, need to know emergency plans. 

• All responders at all levels should be aware of the disaster plan. 

• Leadership should be fully trained in their role, and strongly aware of the roles and 
responsibilities of additional team leaders and members. 

3. Exercises need to be done on regular bases with volunteers rotating in their normal roles. 

• If only a few volunteers know the plan and they are unavailable after a disaster, no one 
will know what procedures to follow. 

4. Involve local officials in regional planning. 

• Plans should be developed in coordination with government entities. 

• Partnerships with written MOU’s should be developed in advance with non-government 
organizations. 

• Inter-agency training is strongly recommended for entities that would work together 
during a disaster. 

5. Perform a realistic assessment of life-essential systems, such as potable water sources and 
emergency medicine supplies. Preparedness on the part of the community is a key element in 
dealing with these issues. 

6. Personnel should be trained for the probability that core services may not be available, and 
know how to respond and support the community in such conditions. 

7. Conducting comprehensive exercises (including joint Government, private sector, NGO, 
emergency responder, and community exercises) before the event is paramount to surviving 
and thriving after a natural disaster. 

Justification. When we visited the coastal towns hardest hit by the tsunami, we were told that 
communities often drill at least twice a year, practicing full evacuations to higher ground. 
Emergency drills need to be done on a regular bases with key players actively exercising in 
their specific roles. It is important to exercise within one’s own organization; however, it is 
strongly advisable for entities to work together when drilling. 

8. Individual resiliency and effective networking with local partners are vital to the continued 
success of a community after a disaster. It is critical to empower people to be prepared. 

Justification. Most of the hardest hit areas in Chile were cut off from aid and communication 
with the Capitol for several days following the earthquake. All of the responders in these 
areas cited their personal resourcefulness and local partnerships (e.g., between the 
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firefighters, police, emergency management and the Red Cross) as critical in their ability to 
help their communities in the difficult first few days. The already strong ARC partnership 
with state and local governments should be maintained and enhanced when possible. 

9. Education about what will happen during the event is an important part of preparing for a 
disaster; this information can save lives during a disaster. 

.Iiistification. Most sources in Chile cited their “culture of resiliency” as a central factor in 
their ability to respond. It is clear that earthquake drills are more common than in California 
and that earthquakes are a more visible part of their society. At the same time, lack of 
information about the true nature of great earthquakes and tsunamis appears to have 
contributed to injuries and fatalities. For example, many people were taught to head for high 
ground if shaking was so strong they could not stand; this appears to have saved many lives 
in the tsunami. At the same time, it is not clear that the occurrence of multiple waves over 
many hours in tsunamis was anticipated. 

10. Emergency and earthquake professionals should work with representatives of the print and 
broadcast media before the disaster to determine how to best serv'e the community. 

Justification. The media played a mixed role. Only a single radio station remained on the air 
in Concepcion immediately following the earthquake, but was very helpful since no one else 
had situational awareness or means of receiving information. At the same time, several 
people commented that some of the media, especially television, exacerbated the chaotic 
situation by reporting only on the worst of the disaster, as well as emphasizing the dangers 
from looters and the potential shortages of supplies. 

11. Emergency plans need to be redundant, flexible, and detailed to handle the unexpected in 
very large disasters. 

Justification. Emergency plans in Chile were in place for the Chilean organizations we met 
with but in all cases, they were described as inadequate for the situation they faced. Deficits 
were especially seen in flexibility and alternate plans. For example, plans had only one 
meeting place that could not be accessed, or one designated person in each position who was 
injured or out of town, 

12. Recognize the competing personal and professional demands that will be made on an 
organization’s .staff after a disaster and include this in emergency plans. 

Justification. Immediately after the Chilean earthquake and tsunami, many critical staff 
members stayed with their property or left work to see if their families were safe. Other staff 
simply could not get to work. Staffing shortages have the potential to hamper response 
efforts in the hours, days, and weeks following a major disaster. 

13. Organizations need to plan for nonstructural damage and the potential need to evacuate even 
without structural damage. 

Justification. After a significant California earthquake, it must be assumed that even 
buildings that are structurally sound will have significant non-structural damage with 
supplies and some equipment on the floor, fallen ceiling tiles, and other superficial damage, 
but this should not be the sole reason to evacuate. 
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14. California must recognize vulnerabilities in our communications systems and make 
comprehensive backup plans to avoid complete communication collapse. It is important to do 
this as individual organizations, but also to team up with other organizations. 

Justification. Although most communications were re-established rapidly in Chile, initially it 
was very frustrating and difficult to have no communications. Health and other critical 
agencies and institutions need redundant communication systems to communicate situation 
status and resource requests within and between jurisdictional levels. Initial situation status 
may be impossible to determine without functional communications, which in turn makes 
resource allocation decisions very difficult. Emergency hand-held radios proved particularly 
useful for local primary responders, allowing them to coordinate initial activities. 

15. Explore mechanisms to encourage building owners to adhere rigorously to existing building 
codes. 

Justification. In Chile, buildings performed extremely well, due to strong, well-enforced 
building codes. By law, if there is building damage or injuries within a building, the building 
owner may be liable. Both building professionals and lay people in Chile reported that this 
law serves as extra incentive for building owners to adhere to the building code during 
construction. 

16. Collect all possible data about each disaster when it happens. 

Justification. Many of the consequences of the Chilean earthquake and tsunami have not yet 
been quantified, such as the numbers of fires or injuries caused by the events. Each disaster is 
a unique opportunity to learn how society is affected by the events and this information if 
captured can support researchers who are trying to minimize future losses. 

Questions for California and the Pacific North West based on the lessons from Chile: 

• It took the 1933 Long Beach earthquake to design schools to higher standards. It took the 
1971 San Fernando earthquake to design hospitals to higher standards. What will it take 
to design tall, high occupancy buildings to higher standards? 

• What is an acceptable collapse rate for new buildings and who determines it? 

• Have the public and leading public figures been involved in setting safety and investment 
standards? 
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DR. REGINALD DESROCHES 

PROFESSOR AND ASSOCIATE CHAIR. GEORGIA INSTITUTE OF TECHNOLOGY 
SCHOOL OF CIVIL & ENVIRONMENTAL ENGINEERING 
BEFORE THE 

COMMITTEE ON HOMELAND SECURITY AND GOVERNMENT AFFAIRS 
AD HOC SUBCOMMITTEE ON STATE, LOCAL, AND PRIVATE SECTOR 
PREPAREDNESS AND INTEGRATION 
UNITED STATES SENATE 
SEPTEMBER 30, 2010 

Mr. Chaimian and Members of the Subcommittee on state, local, and private sector preparedness 
and integration, thank you for the opportunity to te.stify on “Earthquake Preparedness - What the 
U.S. can Learn from the 2010 Chilean and Haitian Earthquakes”. My testimony will highlight 
tlie risks associated with a potential catastrophic earthquake event in the United States, and 
address opportunities to improve infrastructure resilience. My perspective is as an earthquake 
engineer who has studied the perfonnance of the built infrastructure in the US, with a focus on 
the Central and Southeastern United States (CSUS). Internationally, I have worked extensively 
in Haiti since the January 12, 201 0 earthquake, having led a team of 28 engineers, scientists, and 
planners to study the effects and survey building damage in Port-au-Prince. My work in Haiti is 
on-going in two veins: first to provide structural advice as the recovery gets underway and 
second to better prepare Haiti, and by extension other places, for future earthquakes and other 
hazards. 

Haiti Earthquake: January 12, 2010. 

The Haiti earthquake is likely the most catastrophic natural disaster in modern times, particularly 
when viewed on a per capita basis. The magnitude 7.0 Haiti earthquake (January 12, 2010) 
resulted in over 250,000 deaths, over 300,000 injured, 1 .3 million displaced, and 250,000 homes 
either destroyed or critically damaged. In contrast, the much larger magnitude 8.8 Chile 
earthquake resulted in less than 600 deaths, and less than 12,000 people injured 
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Figure 1: Collapse Presidential Palace in Port-au-Prince, Haiti 


There are numerous reasons for the differences in the outcomes including the location of the 
epicenters of the two earthquakes to major city centers, fault mechanisms, and local soil 
conditions, 

However, there is no doubt that the advanced level of seismic design and preparedness in Chile 
as compared to Haiti is the primary contributing factor in the significant differences observed 
between these two earthquakes. Chile has a long history of large earthquakes including the 
1985 M8.0, 1960 M9.5, 1943 M8.2, and 1906 M8.2. Because of this history of large and 
frequent earthquakes, Chile has been diligent in ensuring its buildings and other infrastructure 
are designed according to updated seismic codes. On the contrary, Haiti had not experienced a 
major earthquake in over 200 years, and therefore was not prepared for the earthquake tliat struck 
on January 12, 2010. 

Seismic Hazard in Central and Southeastern United States 

There are several regions in the US that have a history of large, but infrequent earthquakes, and 
therefore are not prepared in terms of appropriate building designs with earthquake details. In 
particular, the cities around the New Madrid Seismic Zone (St. Louis, MO, and Memphis, TN), 
and the Charleston, SC, region are at risk of catastrophic failure from a large earthquake. 

Although not generally considered a seismically active region, large earthquakes have occurred 
in the Central and Southeastern US, primarily due to the activity of the New Madrid Seismic 
Zone (NMSZ)). The NMSZ stretches from northeast Arkansas to southern Illinois, cutting 
through Missouri, Western TN, and western KY. The series of three earthquakes that struck the 
NMSZ in 181 1-12 are considered among the largest earthquakes in US history (in the contiguous 


VerDate Nov 24 2008 


11:43 Jun 27, 2011 


Jkt 063864 PO 00000 Frm 00092 


Fmt 6601 


Stmt 6601 


P:\DOCS\63864.TXT JOYCE 


H605-41 331 -79W7 with DISTILLER 


89 


US), with magnitude estimated at around 7.5-8.0. The earthquake was felt as far west as 
Denver, CO, and as far east as Philadelphia, PA. 

Charleston, SC, is also a region of large, but infrequent earthquakes. On August 31, 1 886, a 
large earthquake hit the Charleston, SC region, with an estimated magnitude 7.0 was felt as far as 
Chicago, IL and Boston, MA. 

While most earthquakes occur along plate boundaries, such as is the case with California’s San 
Andrea fault, earthquakes in the NMSZ and Charleston, SC, known as “intraplate” earthquakes 
are less frequent, but equally damaging. Moreover, the geological conditions of the older crust 
in the central and eastern United States results in earthquake waves that travel much farther, and 
therefore, will have a much more wide-spread set of effects than a comparable sized quake on 
the west coast. 



Figure 2; Map of US Showing Area Affected by 1811 New Madrid Earthquake, 1886 
Charleston Earthquake, 1906 San Francisco Earthquake, and 1971 San Fernando Earthquake. 

What are the risks associated with effects of catastrophic earthquakes in US? 

The primary risk of catastrophic earthquakes in the US is the likely failure and damage to the 
built infrastructure. Today, the NMSZ region is highly populated and densely covered with 
homes, commercial buildings, and critical infrastructure such as bridges, pipelines, and 
power/telecommunications, Dams/Levees, etc. Damage to these critical infrastructure systems 
would have disastrous consequences on tlie regional, national, and global economies. The 
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transportation system in the central US sert'es as a primary means to move $2 trillion dollars 
worth of good through the US. It is expected that many of the bridges in the region, including 
some bridges crossing the Mississippi river could collapse and be unusable for weeks or longer. 
In addition, there would be severe interruptions to oil and gas services due to severely damaged 
pipelines. 



Figure 3: Map Show the Dense Transportation Network in the Central and Southeastern US. 


Based on geologic research, the USGS estimates that there is a 7-1 0 percent probability of a New 
Madrid earthquake comparable to those that occurred in the 1811-12 series in the next 50 years, 
Such a strong earthquake would rock the entire eastern half of the counuy and prove devastating 
to a broad section of the country. A recent study' by the Mid-America Earthquake Center on the 
Impact of a New Madrid Seismic Zone EQ on the Central USA estimates that nearly 750,000 
buildings would be damaged in the states surrounding the NMSZ. In addition, there would be 
over 3000 bridges damaged, and over 400,000 breaks and leaks to local and interstate pipelines. 
Approximately 2 Vi- million households would be without power and 86,000 injuries and 
fatalities are estimated to occur. The study estimated direct losses at $300 billion, and indirect 
losses at $600 billion. Similarly, a 2005 study^ of the Charleston, SC, region indicated that a 
repeat of the 1886 earthquake would be equally catastrophic, although more localized, with 
significant damage to schools, hospitals, fire stations, and lifeline systems such as bridges, 
pipelines, and ports. 
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Another factor compounding the risk of catastrophic effects of an earthquake is the nation’s 
aging and deteriorating infrastructure. Physical infrastructure in the United States is 
deteriorating rapidly, becoming increasingly more complex, more interconnected, and thus more 
vulnerable to system- wide failure due to physical decay or inadequate design for current 
demands. Unless we address our aging infrastructure, we will find ourselves in much greater 
risk of catastrophic failure during a major earthquake. 

Using Science and Engineering to Understand Risks and Improve Infrastructure 
Resilience. 

The recent studies on the possibilities of catastrophic failures in the case of a large earthquake in 
the Central and Southeastern US(CSUS) demonstrates the scope of the problem and reinforces 
the need to implement measures to reduce seismic risk. We know that hundreds of thousands of 
buildings and key critical infrastructure systems remain at risk of significant damage when a 
large earthquake strikes the CSUS. 

We cannot prevent the buildup of tectonic stress along fault lines, nor can we pinpoint the exact 
moment when a disastrous earthquake will strike. With the leadership of the NEHRP agencies, 
namely USGS, NSF, NIST, and FEMA, significant progress has been made in our understanding 
of the earthquake hazards in the various parts of the United States, as well as the vulnerabilities 
associated with different types of structural systems. New design codes and guidelines have 
incorporated lessons learned from recent earthquakes, as well as new knowledge developed from 
researchers and practicing engineers in cooperation with the NEHRP agencies. The transfer of 
scientific research successes from the NEHRP efforts to building and design codes is one 
important step towards earthquake preparedness in the United States. Still, there is more work to 
be done. 

Earthquake preparedness involves a few different key elements, including pre-earthquake 
rehabilitation of buildings, bridges, and other key infrastructure systems subjected to earthquake 
loads. Reinforcement actions, such as adding steel jackets to existing columns, or adding steel 
restrainer columns are examples of measures that have been proven effective in mitigating the 
damage caused by earthquakes. Small investments now can yield significant savings later. The 
California Department of Transportation (CALTRANS) is a good example of the return on 
investment from retrofit of bridges. Following the 1971 San Fernando earthquake, CALTRANS 
initiated a retrofit program for bridges that were deemed vulnerable to damage from earthquakes. 
These same bridges, when subjected to shaking during the 1994 Northridge Earthquake, 
withstood the earthquake loads with minimal damage. 

These types of applications of science and engineering to mitigate the effects of earthquakes can 
only be sustained over time with an educated workforce that is proficient in math, science, and 
engineering. As a Professor of Civil & Environmental Engineering, I would be remiss if I did 
not underscore the continuing need to strengthen STEM education at the K-12, university, and 
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post-graduate levels. Such an educational foundation is dependent on sustained federal funding 
and is elemental in developing a workforce that is equipped to understand, plan for, and mitigate 
the effects of earthquakes, and other natural hazards on the built environment. 

My main message to this panel is that it is critical that we continue to apply science and 
engineering knowledge to develop innovative technologies and designs to increase our 
earthquake preparedness. We also need to continue to enhance building codes and establish 
priorities for mitigation strategies that limit damage to key buildings and critical infrastructure. 
Prioritized mitigation strategies can assist in identifying infrastructure systems that are most at 
risk of damage and/or failure, so that we can begin developing ways to fortify them against 
future earthquakes. 

Mr. Chairman, this concludes my remarks. I would like to thank you and the committee for the 
opportunity to share my thoughts with you. 
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Post-Hearing Questions for the Record 
Submitted to the Honorable William Carwile, HI 
From Senator John Ensign 

“Earthquake Preparedness: What the United States Can Learn from the 2010 Chilean and 

Haitian Earthquakes” 

September 30, 2010 


1 . With all the assistance we have provided other countries with disaster aid, do we have 
enough needed supplies on hand in the event of a large disaster here at home; satellite 
phones and other communication devices, medical supplies, food, potable water, 
temporary shelters, and the like? 

• Follow-up: What procedures are in place to confirm the supplies are being 
maintained and adequately stocked? 

• Follow-up: Are these supplies in safe areas and not in areas that are potential 
disaster areas (e.g., basement in a tall building that is in a quake area and has not 
been retrofitted to withstand a quake)? 

Response; The U.S, Agency for International Development (USAID) is in charge of and 
provides appropriate response/emergency personnel, equipment and commodities for 
international disasters and crises. USAID has prepositioned network of commodities worldwide 
that its regional disaster offices can draw upon in the event of a crisis. FEMA commodities are 
usually not used, and in the rare cases where they are, they are paid for by USAID through an 
interagency agreement. FEMA has the needed resources on-hand and a robust capability to 
acquire more resources in the event of a large disaster in the United States. FEMA’s Logistics 
Management Directorate serves as the National Logistics Coordinator (NLC) and single 
integrator for national supply chain plarming and coordination in response to domestic 
emergencies and special events. The national supply chain resilience rests on a combination of 
both national public and private capabilities and support. The NLC sourcing process begins with 
resources, supplies and services organic to FEMA and resident in our network of six distribution 
centers located in the continental United States and the three distribution centers located outside 
the continental United States. The second supply chain tier is the capability resident with our 
national volunteer agencies active in disasters and the third tier is the combined capability of our 
interagency partners: GSA, DLA, USNORTHCOM and USACE. The fourth tier is the 
commercial capability of the nation’s industrial base in the private sector. 

One of FEMA LMD’s four core competencies is Distribution Management, which entails 
managing the Agency’s warehouse facilities and transportation systems used to receive, store, 
maintain, issue, distribute and track supplies, services, materiel and equipment. FEMA 
Distribution Centers are strategically located in nine separate locations (six CONUS and three 
OCONUS) in the United States. The locations were selected in areas that are not high potential 
areas for disaster activity (hurricanes, earthquake fault etc.) but do provide sufficient response 
time capability for high risk areas. In addition, FEMA has agreements with many other 
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providers, including General Services Administration, Defense Logistics Agency, U.S. Army 
Corps of Engineers, and private sector contracting capability that are located in many different 
locations and provide supplemental assistance and a robust redundant capability for potentially 
large amounts of commodities and supplies. 

2. Are there any geographical areas in the United States that FEMA believes are not 
prepared on the local or state level for a possible disaster, including earthquakes? 

• Follow-up: What areas and in what ways are they not prepared? 

• Follow-up: Has this been communicated to the elected leaders of those areas and 
if so, what was their response? 

Response; FEMA does not grade, rate, or rank individual jurisdictions, including FEMA 
Regions, on their preparedness efforts. Through the National Preparedness Directorate’s National 
Preparedness Assessments Division (NPAD), FEMA delivers national level assessments on the 
nation’s overall capabilities to inform and help ensure the all-hazards preparedness of a series of 
jurisdiction types. National Level Exercise (NLE) 201 1, organized and managed by the National 
Preparedness Directorate’s, National Exercise Division (NED), will focus on a New Madrid 
Earthquake Scenario, and will include all the jurisdictions related to this scenario, including 
FEMA Regions. NPAD has, and will, coordinate with NED to collect and analyze the standards, 
data, and lessons learned from NLE 2011 to inform its production of the 2010 National 
Preparedness Report (NPR). The 2010 NPR’s analysis will be rooted in the Administrator’s 
Whole of Community planning process, which in turn utilizes a meta-scenario, or scenario of 
scenarios that accounts for the national capability requirements created by a potential, 
catastrophic earthquake. 

FEMA encourages all communities to build capacity to respond to disasters regardless of cause. 
Having every community prepared enables our mutual aid system to work efficiently and 
towards building national emergency management capabilities. 

3. At a similar hearing on disaster preparedness a while back, one witness spoke of “out of 
the box” thinking. One idea he had was to utilize the “big box” type stores - Costco, 
WalMart, and the like - for their supplies and parking lot sizes as triage centers, rescue 
centers, and gathering points for the affected community, much as schools are currently 
used. 


• What type of “out of the box” thinking is FEMA conducting currently that you 
can discuss? 

Response: FEMA currently has in place a nationwide agreement with FedEx to utilize existing 
space at their distribution center locations as staging areas for positioning critical commodities 
and supplies during disaster response. Also, FEMA is coordinating with other large retail 
companies, (such as Walmart, Target, Costco, etc.) to identify store locations for the agency’s 
recently created situational awareness tool called Situation Awareness Viewer Emergency 
Response (SAVER). This tool is a geospatial platform that allows emergency officials to view 
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real time location-based asset and personnel data during an emergency. Additionally, FEMA is 
working with these retailers to establish real time data feeds of store operating status. 

FEMA coordinates with Federal, State and local governments as well as the private sector during 
disasters to coordinate resources and not compete with open business within an affected 
community. 

4. The United States has many different ethnic groups with many different languages 
spoken: Tagalog, Spanish, Asian dialects and so on. 

• In the event it has to respond to a disaster site within the U.S., will FEMA have 
enough native speakers to adequately serve the people? 

• Does FEMA have a list of the personnel that have such linguistic skills and other 
skills and abilities that it can refer to in the event a disaster response is needed? 

Response: FEMA captures its employees with language proficiencies in the Agency’s 
Automated Deployment Database and periodically deploys these personnel to augment FEMA’s 
disaster workforce when language support is required. In addition to the Agency’s in-house 
capability, FEMA also has a contractor that provides language support for “phone” 
translations/interpretations for approximately 80 different languages. This contract is currently 
being re-competed and FEMA’s new contract may encompass additional languages and services. 
FEMA also receives a great deal of incoming mail and has a mail contractor that translates all 
incoming mail regardless of the original language. 

It’s also important to note that FEMA is currently working with the rest of DBS and other 
components to identify DBS personnel to augment FEMA’s workforce in support of a response 
to a catastrophic event and the Surge Capacity Plan required by the Post Katrina Emergency 
Management Reform Act. FEMA will identify the language proficiencies of these personnel 
once they are identified by DBS. 

5. In the event of a major disaster caused by an earthquake, many services will be needed b) 
the affected community and other agencies will be and should be enlisted in the efforts. 

• To what extent are other federal, state and local agencies involved in the pre- 
disaster planning, such as Customs and Border Protection, Immigration and 
Customs Enforcement, Citizenship and Immigration Services, state and local law 
enforcement and social services agencies, and others? 

Response: Federal, State and local governments are partnering in a pre-disaster, deliberative 
planning approach for a possible disaster caused by an earthquake in the United States that is 
consistent and integrates all levels of government, vertically and horizontally. As an example of 
how this is facilitated, FEMA leads the Emergency Support Function Leadership Group 
(ESFLG), a senior level group that coordinates disaster preparedness and operational response 
and recovery responsibilities and policy implementation for the interagency community; 
addresses and resolves issues relating to interagency response and recovery activities at the 
national level; and provides planning guidance and oversight for the development of interagency 
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response and recovery focused plans and activities. The ESFLG is also responsible for 
identifying and resolving operational issues related to the National Response Framework (NRF), 
Homeland Security Presidential Directives (HSPD), and other related directives. The ESFLG 
membership includes federal department and agency senior officials who can speak 
authoritatively on behalf of their respective organizations. 

Another example of how effective catastrophic planning is being accomplished is FEMA’s 
Whole of Community (WoC) planning initiative. WoC planning embodies the legislative 
imperative to partner with state, local, and tribal governments and emergency response 
providers, federal agencies, the private sector, and non-govemmental organizations (NGO) to 
plan and build a national system of emergency management that can effectively and efficiently 
utilize the full measure of the nation's resources to respond to natural disasters, acts of terrorism, 
and other man-made disasters, including catastrophic incidents. 

During disaster response, FEMA coordinates response support from across the federal 
government and certain NGOs by activating, as needed, one or more of the NRF’s 1 5 Emergency 
Support Functions (ESF). The ESFs are a critical mechanism for coordinating, bundling, and 
funneling the resources and capabilities of the federal government, along with resources from 
certain private-sector organizations and NGOs, to support local, tribal. State, and other 
responders during a disaster response. ESF functions are coordinated by NRF designated 
coordinating and primary Federal department(s)/agency(ies), but the responsible organization 
may also rely on other departments/agencies that can provide needed functional support and 
resources. 

Federal grant funding, guidance and training assist State and local governments in planning and 
preparing for responses to all-hazards threats. For catastrophic events that stretch and break the 
local, state, tribal and Federal capacity, FEMA has initiated a “Whole of Community” planning 
approach to identify non-traditional resources and partnerships necessary to stabilize and recover 
from this type of disaster. This “Whole of Community” planning approach breaks the paradigm 
of ‘nested plans’ created for each level of government and enables planning for truly coordinated 
assistance to disaster survivors. 

FEMA’s Office of External Affairs identifies communications needs, and establishes outreach 
plans for populations with Limited English Proficiency/ Additional Communication Needs, and 
multilingual media (the target groups); and ensures that diverse audiences receive critical, 
accessible, understandable, and simultaneous disaster assistance communications. 

FEMA also pre-identifies the most commonly used languages with an initial language needs 
assessment to support the compliance with the Limited English Proficiency Level needs in 
communities affected by disasters. All of our preparedness information, located on 
wwv.readv.gov . is translated in the languages identified most critical by PKEMRA; ARABIC, 
CHINESE, FRENCH (Haitian-Creole), HINDI, ITALIAN, JAPANESE, KOREAN, RUSSIAN, 
SPANISH, TAGALOG, VIETNAMESE and URDU. In addition to providing language support, 
FEMA works to address additional communications needs by ensuring preparedness and disaster 
information is available in: Braille, American Sign Language, Transcription/Close Caption and 
Web Localization. 
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Post-Hearing Questions for the Record 
Submitted to the Honorable James Wilkinson 
From Senator John Ensign 

“Earthquake Preparedness: What the United States Can Learn from the 2010 Chilean and 

Haitian Earthquakes^ 

September 30, 2010 

1. You noted in your statement that the population centers have thousands of structures that are 
not earthquake resistant. 

What attempts have been made to retrofit them to better withstand an earthquake? 

Answer: In states that have a moderate to high seismic hazard throughout the U.S. each have active 
Earthquake as well as Hazard Mitigation Progriuns. It’s through these program interactions, as well 
as working directly with local at risk communities, that seismic risk reduction takes place. The 
effectiveness of implementing a seismic retrofit on an existing building varies Itom community to 
community for numerous reasons. Cost is typically the largest barrier to retrofitting existing 
structures, unlike the veiy^ minimal cost associated with building a structure to a seismic standard 
from the ground up. Essentially without the financial support from the Federal government, 
implemented through the state in the form of hazard mitigation grants, it is difficult for local 
communities during good economic time, let alone conditions like we find today, to push retrofit 
programs forward. 

In areas such as the west coast which has a higher frequency of seismic events, we see a higher 
percent^e of buildings being retrofitted unlike the central and eastern US where benefit cost ratios 
are much harder to justify, coupled with a lower understanding of the hazard. The bottom line is 
fewer structures are upgraded further extending the risk in these areas of the country. 

'Hiis is not to imply that retrofitting isn’t taking place, it is throughout communities across the 
region, but at a pace which is not significantly reducing the risk. It’s through the adoption and 
enforcement of proper building codes that we will make the greatest difference so that we are not 
adding to the problem but rather improving the survivability of our infrastructure for the future and 
more importantly saving lives. 

Can they be retrofitted in the manner that buildings and structures in quake-prone California have 
been? 

Answer: From an engineering design perspective, yes. But, the geology of the U.S. is very diverse 
and site conditions where buildings and other parts of our infrastnicture reside differs causing the 
need for different design considerations. Each structure has to be assessed and a design plan 
devised on the unique characteristics of each building i.e. age of the structure, building type, site 
soil conditions, . . . before it can be retrofitted from a structural perspective. 


2. I understand that earthquake forecasting is not possible at this time, but regarding that topic; 
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Does your group have any thoughts on the size of the next large earthquake to hit in the Central 
U.S. and/or the possible geographical area in which it may occur? 

Answer: You are correct ~ Unfortunately the ability to predict exactly when and where a seismic 
event will occur is still outside the reach of the seismological community Extensive work by the 
USGS and other groups continues in an effort to achieve that ability. 

As for the central U.S., the USGS tells us that the probabilities for a magnitude 6 and above is 25- 
40% and for a repeat of the 181 1/12 types of earthquakes a 7-10% chance in a 50 year window. 
Research suggest that the most strain accumulated and thus the more likely place for a damaging 
seismic event to occur is along the southern arm of the New Madrid Seismic Zone which is closest 
to Memphis. This is not to imply that the other two segments of the New Madrid (Central and 
Northern arms) are not active, they are and historically all three went off producing major 
earthquakes. 

Ironically the larger earthquakes within the region 1 the last several years have not occurred on the 
New Madrid but two less understood but equally concerning seismic zones - the East TO Seismic 
Zone (Alabama, Georgia, South and North Carolina and Tennessee) and the Wabash Valley Seismic 
Zone (Ohio, Indiana, and Illinois) . Each of these seismic zones are capable of producing up to 
Magnitude 7 events and have most recently demonstrated through smaller events their ability to 
impact a very larger region essentially 5 or more states as would a New Madrid event. So, while the 
seismic focus tends to be on the area that has the most research attention. New Madrid, we mustn’t 
lose sight of these other potentials. 

Other than retrofitting buildings and structures, what other precautions and preparations can the 
federal, state and local governments and the local populaces take in those areas? 

Answer: The number one priority has to be public awareness and education. Without an 
understanding of the hazard and the associated risk communities and the people who live in them 
are not going to take the steps necessary to plan for and mitigate against an earthquake or any other 
disaster they might face. 

Working with the NEHRP (National Earthquake Hazard Reduction Program) agencies we strive to 
develop appropriate mitigation, response planning, training and educational programs that are 
delivered at the local, state and national levels. CUSEC’s primary mission is supporting the 
earthquake programs of the 8 states we serve in the central US. Through funding support of FEMA 
as well as the USGS we are able to deliver these programs, but like any program, the effectiveness 
and the ability to reach out is tied directly to the NEHRP and the funding that congress provides to 
carry out these efforts. We remain hopeful that the re-authorization of NEHRP which not taken up 
under the previous congress will be looked at closely under this congress and appropriate language 
as well as funding applied to enable the many partners which work in very close collaboration 
within the earthquake community to move forward in understanding the hazard while reducing the 
risk we face not only in the central U.S. but across the county. 
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